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0 Photoprotection compositions comprising chelating agents. 



© The present invention involves photoprolectlve compositions which are useful for topical application to 
prevent damage to sidn caused by acute or chronic exposure to ultraviolet light comprising chelating agents. 
Also involved are compositions comprising chelating agents together with anti-inflammatory agents, sun- 
screening agents, and/or radical scavenging agents. Methods for using such compositions to prevent damage to 
skin caused by acute or chronic exposure to ultravkslet light are also Involved. 
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PHOTOPROTECTION COMPOSITIONS COMPRISING CHELATING AGENTS 



TECHNICAL FIELD 



5 This invention relates to topical compositions useful for protecting the skin' from the harmful effects of 
ultraviolet inradiation, such as sunburn and sun-induced premature aging of the skin. 



BACKGROUND OF THE INVENTION 

70 

Sunbathing is a popular activity worldwide. A suntan is associated with health, beauty, status and 
wealth. Many leisure-time activities, such as swimm(ng, tennis, golf, and fishing, are done in the sun. 
Furthermore, many people are forced to be in the sun for long periods of time due to their occupation. 

IS However, the damaging effects of sunlight on skin are well documented. Contrary to what most people 
believe, it is not necessary that one sunbathe to suffer the ill-effects of excessive UV exposure. In fact a tot 
of damage can be done just by routine day-to-day activities in the sunlight Some scientists estimate that 
over 70 percent of the damage the sun inflicts on the average person's -skin over a lifetime Is the result of 
simply toeing outdoors or even sitting by a window. 

20 The major short term hazard of prolonged exposure to sunlight is erythema (l*a- . sunburn). The 290 to 
320 nanometer wavelength ultraviolet radiation range, designated as the "UVB" wavelength range, tends to 
be the primary cause of erythema. The 320 to 400 nanometer wavelength ultraviolet radiation range, 
designated as the "UVA" wavelength range, also produces erythema. 

In addition to the short term hazard of erythema, there are also long tenn hazards associated wHh UV 

25 radiation exposure. One of these long term hazards is malignant changes in the skin surface. Numerous 
epidemiologic studies demonstrate a strong relationship between sunlight exposure and human skin cancer. 
Another tong term hazard of ultraviolet radiation is premature aging of the skin. This condition is 
characterized by wrinkling and yellowing of the skin, aksng with other physical changes such as cracking, 
telangiectasis (spider vessels), solar keratoses (growths), ecchymoses (subcutaneous hemorrhagic lesions). 

30 and loss of elasticity (sagging). The adverse effects associated with exposure to UVA and UVB wavelength 
radiation are more fully discussed in DeSimone, 'Sunscreen and Suntan Products", Handbooic of Non- 
prescription Drugs . 7th Ed. Chapter 26. pp. 499-511 (American Pharmaceutical Association, Washington, 
D.C.; 1982); Grove and Forbes, "A Method for Evaluating the Photoprotection Action of Sunscreen Agents 
Against UV-A Radiation". International Journal of Cosmetic Science. 4, pp. 15-24 (1982); and U.S. Patent 

3s 4.387,089, OePolo, issued June 7. 1983; the'^disclosures of all of'which are incorporated herein by 
reference. Hence, although the immediate effects of ultraviolet radiation may be cosmetically and socially 
gratifying, the long-term hazards are cumulative and potentially serious. 

The fact that these effects are taken seriously by tine general public is suggested by considering the 
sun protection products' market. This market has grown considerably in recent years and many new 

40 products are introduced each year. What used to be looked upon as a seasonal business is no longer. Sun 
protection compounds are now included in a diversity of personal care products, parttcularty cosmetic-type 
products which are worn on a daily basis. 

Obvtously ttie most effective way to avoid excessive UV exposure is to simply refrain from being out in 
tiie sun. This is not only an impractical solution but an impossible one for ttiose who work out-of-doors. 

45 Furthermore, some effects of exposure to sunlight are beneficial. Vitamin D is synthesized in skin exposed 
to UV radiation. A deficiency of this vitamin in the body can cause rickets or osteomalacia. Also, recent 
research suggests that sunlight can alter physical processes in ways tiiat could enhance one's feeling of 
welN>eing. 

Sunscreening agents exist naturally in tiie skin. These include melanin, carotenoids, urocanic acid, 
50 proteins and iipkJs. These natural sunscreens do not afford complete protection how ever, and for persons 
with very light skin they afford tittle protection at all. 

(Dver tiie years, many means have been conceived of to mitigate the effects of UV exposure. In Middle 
Eastern countries people shield their skin with long robes, kafflyehs and veils. This Is not an acceptable 
solution for most people however. 

Sunblock agerits are commercially available to protect the skin from UV radiation. Thes agents scatter 
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or reflect ultraviolet radiation. Examples include titanium dioxide and zinc oxide. However, compositions 
containing these agents are opaque, generally unattractive In color, arul are viewed as unacceptable for 
usage on more than just the nose or tops of the ears. Furthermore, these agents are very susceptible t 
rub-off or wear-off resulting in little or no protection. 

Another type of agent available is one which provides a "tan" without exposure to the sun. Such agents 
nenerally conslai of a sKin dyo and in no yray pretwt against hwmfwl W irr«idi«ti9n. Thw »9ont9 er» 
applied to »he skin wherever the appearance of a tan is desired. One example Is dihydroxyacatone, which 
provides color through a reaction vrttti specific amino acids in the stratum corneum. A drawback of this typo 
of product is that it results in uneven coloration and a somewhat unnatural reddish-brown hue. 

Related to these products are artificial tanning compounds which are taken orally. One example Is 
canthaxanthin. These compounds apparently work by coloring the fat cells under the epidennal layer. Such 
products also result in uneven tanning and require continuaJ maintenance doses. Again, these products 
provide no protection against harmful irradiation. 

The most common agents for sun protection are sunscreens. These agents exert their effects through 
chemical means, i.e.. they absorb ultraviolet radiation so that it cannot penetrate the skin. Sunscreens 
present the user with several problems. For example, they must be on the surface of the sWn al the time of 
exposure to be effective. Sunscreens are preventative so one must anticipate being in the sun. To be most 
effective sunscreens must be on the sWn as a continuous uniform film. Delivering such a film to the surface 
of the skin is very difficult: maintaining the film over time is almost impossible. Sunsaeens must remain on 
the surface of the skin during exposure. However, sunscreens are easily rubbed off or washed off by 
swealFgor swimming and can also be test by penetratton into the sWn. Sunscreening agents often causa 
irritation to the skin and eyes, primarily burning or stinging, respectively. Another problem with sunscreens 
Is that the greater their efficacy, the more the tanning response is decreased. 

Methods have been suggested for improving the look of skin after the UV-inducod danwge tws 
occurred Topical application of collagen as a moisturizing agent is one such method. Others involv» 
Injections of collagen or dimethylpolyslloxane. Yet another procedure entails the appllcatkjn of a chemical 

preparation to the skin to effect a "chemical peel". 

Alternatively, methods have been suggested for repairing skin after UV-induced damage ^ o^"^- 
One such method involves application of retinok: acid to the sWn as disclosed in U.S. Patent 4.603.146. 
Kliaman issued July 29. 1966. None of these procedures have been proven to be fully effectwe and most 
Involve extensive and costly treatment. Clearly, it would be far better to prevent the damage Induced by 
UV-irradlation before It occurs. A photo-protecting agent which protects against both short-term and long- 
term UV-damageto"the skin while, at the same time, alkws tor tanning of tt» sWn in a saltt. convenient 

manner would be most Ideal. i-. 
Conjugated dienoic acids and their derivatives. In general, are known to be useful as quenchers tor 
protecting the skin from harmful effects of UV exposure. For example, the use of a number of compoumte. 
including 2.4-hexadlen-l-ol. for conUolling the chronic effects of protonged exposure to sunlight is disdosed 
in U S Patent 4.098.881. Majeti. issued July 4. 1978. The use of sortjic acW or salts thereof in sunscreen 
formulations is also known. See e.g.. U.S. Patent 4.264.581 . Kerkhof et al.. issued April 28. 1981. 

Tocopherol (Vitamin E)"has'been disclosed for use as a photoprotector in topical compositwos. See., 
6 0 US Patent 4.144.32S. Voyt. issued March 13. 1974. Tocopherol works to protect the sWn from 
dTteteri'otis effects of UVMrradlatton without interiering with the tanning response. However, cosmetic 
industry experience suggests that tocopherol may have stability problems. specif.«lly oxidation prolj ems. 
One frequently used approach to address ttiese problems Involves the formulation of compositions including 
esters of tocopherol, these esters generally being more stable than tocopherol itself. U.S. Patent 4.248^. 
Schutt issued February 3. 1981. disctoses tfie use of tocopherol acetate, tocopherol sucanate. ««<'P»»J« 
propionate, and tocopherol oleate for preventing deleterious effects to skin of solar radiation. U.S. Patent 
4000m Hasunuma et al.. issued December 28. 1978. discloses a cosmetic "'"f^°" "'"P"f'"« 
tocopherol orotate. Tocopherol benzoate. p-amlnobenzoate. and p-nif o-benzoate have been disctosed for 
use in sunscreen compositions in European Patent Application 168.221. Tuomine|v P""'^^!;^"^"^ ^ 
1988. The linoleate. nicotinate. and 2-ettiylhexanoate esters of tocopherol have been disclosed to u»in 
cosmetic compositions in Japanese l^d-Open Application 61-143.331. published D««'^Jf'JJf*: 
Inaeased formulational stability, as provided by most tocopherol esters, unfortunately 
decreased photoprotection efficacy. Clearly, a photo-protecting agent which works as well as tocopherol but 
ss whfch is not subject to stability problems wouW be most desirable. 

Hie Sl«l use of anti-inflammatory agents to alleviate erythema is known. Compositions containing 

steroidal anti-lnflammatories. non-steroidal anti-inflammatories. as well as "natural" 

as an extract of the plant Atoe vera, have been disclosed tor such use. See ejg.. U.S. Patent 4.185.100. 
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Rovee, issued January 22. 1980 (hydrocortisone, dexamethasone. naproxen, ketoprofen. ibuprofen); U.S. 
Patent 4.338,293, Holick. issued July S, 1982 (steroidal anti-inflammatories); Law, et al., Br. J. Pharmac , 59- 
(4), 591-597 (1977) (ibuprofen); Kaidbey, J. invest. Dermatology , 66. 153-156 (1978) (indomethacin); and 
Gruber. et at., Clinical Pharm. and Therapeut. , 13(1), 109-113 (1971) (aspirin, fenoprofen). Short temi 

5 application of anti-inflammatory agents prior to UV exposure to prevent erythema, as well as application 
after UV exposure to lessen UV-induced damage to skin, has been taught 

Hart. Cosmetics and Toiletries . 93(12). 28-30 (1978), discloses the utilization of low levels of chelating 
agents such as ethylenediaminetetraacetic acid (EDTA) in cosmetic formulations as preservatives. Particu- 
larly disclosed is the use of EDTA in sunscreen lotions and creanns to prevent dark color formation from the 

70 reaction of p-aminobenzoic acid derivatives with iron. See also. IHart, Cosmetics and Toiletries . 98(4). 54-58 
(1983). Japanese Patent Application 61-215,314 discloses a topical composition for protecting skin from UV- 
rays containing EDTA or a phosphoric acid or salt 4-(1,1-dimethylethyl)4'-methoxydibenzoyt-methane and 
inorganic powders. The acids and their salts are added as preservatives. See also Japanese Patent 
Application 61-215.313. published September 25, 1986, and U.S. Patent 4.579.844, Rovee, issued April 1. 

75 1986. Wooley, et al., Biochem. J., 169, 265-276 (1978). discloses the inhibition of skin coltagenase utilizing 
EDTA, 1.10-phenanthroline, cysteine, dithiothreitoi, or sodium aurothiemaleate. 

It is an object of the present invention to provide a topical composition in a stable form, the use of 
which will prevent both acute (erythema) and chronic (photoaging) effects of exposure to the sun. 

it is also an object of the present invention to provide a topical composition, a cleansing composition, 

20 and a method for preventing these deleterious effects of the sun without interfering with the tanning 
response. 

It is further an object of the present invention to provide a photoprotection composition which penetrates 
into the skin and which is less susceptible to rub-off, wear-off or wash-off. 

It is a still further object of the present inventton to provide a photoprotection composition which can be 
25 applied to the skin in advance of UV exposure without significant loss of efficacy. 



SUMMARY Of THE INVENTION 

30 

The present invention relates to a composition useful for topical application comprising a safe and 
photoprotectiveiy effec live amount of a specifically selected chelating agent and a safe' and effective 
amount of a topical carrier. 

The present invention also relates to a composition useful for topical application comprising a safe and 
36 photoprotectiveiy effective amount of a specifically selected chelating agent in combination with a safe and 
effective amount of a topical carrier and any or all of the foltowing: a safe and photoprotectiveiy effective 
amount of a sunscreening agent a safe and photoprotectiveiy effective amount of an anti-inflammatory 
agent and a safe and photoprotectiveiy effective amount of tocopherol sortMte. 

The present invention further relates to a method of inhibiting the deleterious effects of ultraviolet light 
40 exposure to skin comprising applying a safe and photoprotectiveiy effective amount of a specifically 
selected chelating agent to the skin in conjunction with exposing tiie skin to ultraviolet light 

The present Invention also relates to a method of inhibiting the deleterious effects of ultravk)let light 
exposure to skin comprising applying a safe and photoprotectiveiy effective amount of a specifically 
selected chelating agent in combination with any or al) of tiie following: a safe and photoprotectiveiy 
45 effective amount of a sunscreening agent a safe and photoprotectiveiy amount of an anti-inflammatory 
agent and a safe and photoprotectiveiy effective amount of tocopherol sort>ate. to tiie skin in conjunction 
witi) exposing tiie skin to ultravk)tet light 



50 DETAILED DESCRIPTION OF THE INVENTION 



Active Agent 

It is well-known tiiat ultraviolet light induces inflammation of the skin and harmful photochemical 
reactions therein. During exposure and as repair of the UV damage takes place, super-oxide (02 ') radicals 
ar formed in tii skin. UV Irradiation also causes some microvascular damage in tiie skin. Kligman et al.. 
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Photoderm.. 3, 215-227 (1986). This leads to local hemorrhage and "leakage" of blood cells into the dermis. 
Fon fromThe hemoglobin accumulates in the extra-cellular matrix of the tissue as Fe 2 and Fe ^. It is known 
that iron catalytically participates in the conversion of superoxide radicals to hydroxyl radicals, a species 
which is known to be very damaging to tissue. (See Davies, J. Biol. Chem. , Vol. 262. No 20 (1987). pp. 
9895-9901).* Another process which is damaging to tissue is membrane lipid peroxidation, which is also 
accelerated by iron. (See Holliwell and Gutteridge, Free Radicals in Biology and Medicine . Claredon Press. 
Oxford, England (1985), p. 147). It is believed that this damage reTults in premature aging of the skin. The 
deposited iron may also be taken up by viable skin cells. This can result in Iron-catalyzed DNA damage 
within the cells which may ultimately cause the formation of tumors or abnormal matrix components In the 
skin. It is also known that other metal ions such as Cu*' or Cu*^ can participate calalylically in generatkm of 
oxygen radicals and that such ions may also result in skin damage. 

Black, Photochem. Photobiol. , 46(2). 213-221 (1987). speculates, based on circumstantial evidence, that 
free radicals may cause at least some UV-lnduced sWn damage. The effect of systemically or in- 
traperitoneally administered antioxidants on peroxide formation Is discussed. 

Braughler. et al., J. Biol. Chem. . 261(22). 10282-10289 (1986). discusses iron-initiated lipid peroxidation 
reactions in the context oTFrain synoptosomes. It is shown that the use of a chelator. EOTA. will prevent the 

reactions from starting. . ^ ui^u 

Nunez et al.. J. Biol. Chem. . 258(2). 1146-1151 (1983). discusses the cellular mechanism by whteh iron 
Is released by reticuTocytesTrwas found that iron (II) chelators (eg, phenanthrollne, dipyrldyl), but not iron 
20 (HI) chelators, were useful in the study of this mechanism. 

deMello Filho. et al.. Biochem. et Biophys. Acta. 847. 82-89 (1985), describes cell culture woric whfeh 
* suggests that the inhibition of the iron-initiated peroxidation reaction by phenanthrollne may prevent cellular 
damage caused by inflammation. 

Morgan. Biochem. Biophys. Acta. 733(1). 39-50 (1983), discusses the mechanism by which certain iron 
25 chelators Inhibit cellular iron uptake after release from transferrin while it is still in the membrane fractton of 

the cells. . ^ . ^ . 

It has now been found that certain metal chelators, which are able to "tie-up" free iron, thus impainng 
its catalytic activity, protect the sWn from aging effects caused by UV exposure. 

Not all chelating agents are useful in the present invention. Chelating agents which may be used herein 
30 must be safe for topical application and exhibit a photoprotectlve effect. By "safe* is meant cheating 
agents which may be used topically, at typical usage levels for extended periods of time, without causing 
any significant adverse skin reactfons or other side effects. Whether a chelating agent exhibits a 
photoprotectlve effect can be determined using either of the following test methods. 



Test Method I 



in Vitro Solution Radical Assay 
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One method for detennining whether any particular chelating agent Is useful in the present inventton is 
the in vitro solution radical assay. This assay may be used to identify chelators that have the abUity to 
scavTngTor to inhibit hydroxyl radical formation. The assay is based on the OH. oxidation of methional to 
ethylene The efficiacy of any given chelator is determined from its ability to inhibit ethylene formation. 

More specifically, the method (based on Zigler et ai.. Arch Biochem. Biophys. . 241(1). 163-172 (1985) 
and Tauber et ai., J. Clin. Invest. . 60. 374-379 (1977)) is carried out as follows. The fo|k3wing matenals are 
added to a one draSi'7i5l:200U phosphate buffered saline (PBS). 100 ul of 1.4 mM hypcxanthine in PBS. 
100 ul of 1.0 mM FeSO* in PBS. 100 ul of 3.0 mM EDTA in PBS. molecule to be tested. 100 ul of 3.5 mM 
melhionaJ in PBS, 100 ul xanthine oxidase (0.1 unit of enzyme/ml). The reaction vial is then capped wHh 
Self-Seal Septa Assembled in Viai Cap (Waters Associates. Cat #73010). gently mixed on a Vortex Qenie. 
and incubated at 37* C for 20 min. in an Aquatherm Water Bath Shaker (New Brunswick Scientific). At this 
time the reaction is stopped by placing all samples at -iO* C in a Uuda RM-20 constant temperature bath. 
One 500 ul aliquot (Pressure lock syringe. Precision Sampling Corporation) is then injected into a Gas 
Chromatograph (HPO-5880 A) fitted with a chromosorb 102 column (10 ft x 1/8 0.0.) at an oven 
temperature of 35* C using helium as the carrier gas at 30 ml/min. Triplicate preparations are run for each 
scavenger tested: the control contains no enzyme (no ethylene should be produced). Calibration of the Gas 
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Chromatograph is done by injecting various volumes of ethylene gas (Supeico #2-2572) of known 
concentration and correlating the amount injected with total peak area. An ethylene standard is run for ach 
set of experiments. 

TTie % inhibition of hydroxyl radical formation is determined by the following method: First, all peak 
5 areas from the chromatograms are converted into picomoles (p moles) of ethylene using a caiibratfon cun/e 
for ethylene. Then, acording to the equation: 

omoles CoHa w/q scavenger - pmoles toHi with scavenger ^ 100 
pmoles C2H4 w/o scavenger 
'° • X Inhibition. 



Chelating agents which exhibit at least about a 50% Inhibition of iron-catalyzed hydroxyl radical 
formation in this assay are useful In the present invention. 



Test Method II 

20 

In Vivo Mouse Skin Wrinkling Test 



A second test useful for screening chelators for photoprotecth^ capability is the in vivo mouse sMn 
wrir^kiing test which measures premature wrinkling inhibition, described In 0. L Bissett.T). P. Hannon & T. 
V. On-, -An Animal Model of Solar-Aged Skin: HistokjgicaJ, Physical, and Visible Changes in UV-lrradlated 
Hairiess Mouse Skin", Photochem. PhotobloL , Vol. 46 (1987), pp. 367-378, which Is hereby Incorporated by 
reference. 

The test is used to determine the photoprotectlve effteacy of topically applied materials against UVB* 
induced photo-aging. The woric Is done with Skh:HR-1 hairiess mice. 

A chelator to be screened is dissolved in a liquid vehicle; preferred vehicles are ethanol, isopropand, 
water, propylene glycol, or mixtures thereof. TTie test material solution is 5% (w/v) chelator (or saturated 
with chelator if the chelator is not soluble at 5% in any* reasonable vehicle). 

Test material solutions are appfled topically to the dorsal skin of the mouse. A control group of mice 
receives topical application of the same vehicle as is in the test material solution (without ttie chelating 
agent). Test material solution or control vehicle is applied to tiie skin of each mouse at an application rate of 
approximately 2 ul/cm^. Topical treatments are done three times each week. 

A bank of four 4-foot fluorescent UVB lamps (Westinghouse FS-40 sunlamps) is used. The energy 
output of the lamps is measured witii an Intemational Light (Newburyport, MA) model 700 A research 
radiometer. Mice are irradiated with 30 mJ/cm^ of UVB per exposure. In-adiations are done two hours after 
each topical application of the test material solution or vehk:le. 

Once each week, mice are observed for skin wrinkling (see Bissett et al., Photochem. PhotobloL , 46. 
367-378, 1987). Wrinkles are graded on a 0-3 scale as described in tills reference. The test is continued 
until ttie skin wrinkle grade of the control group is at least about 2.0; generally the test requires about 20 
weeks to complete. 

Chelating agents which exhibit at least about a 20% reduction in skin wrinkle grade in Test Method II 
are useful in ttie present invention. Preferred chelating agents exhibit at least about a 30% reduction in skin 
wrinkle grade: more prefen'ed chelating agents exhibit at least about a 60% reduction In skin wrinkle grade; 
most preferred chelating agents exhibit at least about a 90% reduction in skin wrinkle grade. 

A composition of ttie present invention may be tested using Test Metiiod II to determine its effective 
dosage levels and appropriate formulations and methods of application. For example, if a chelator shown to 
be effective using Test Metiiod I is shown in Test Metttod II to be a relatively ineffective photoprotective 
agent due to its inability to penetrate the skin, it may be formulated with a' skin penetration enhancer to 
enhance its efficacy. 

The chelating agents useful in the present invention may be classified according to their donor groups: 
see Martell. A.E., "The Design and Synthesis of Chelating Agents". Dev lopment of Iron Chelators for 
Clinical Use. Martell, Anderson and Badman. eds., Elsevier North Holland. Inc., N w York. NY (1981), pp. 
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67-104, which is hereby incorporated by reference. Because some chelating agents have more than one 
type of donor group, they may fall into more than one of the classes defined in Maitell . 

Preferred classes containing chelating agents useful in the present invention are aromatic amine, 
carbonyl, oximate. amine, carboxylate. aJkoxide. enolate, phenoxide. catecholate, hydroxy acid, hydrox- 

5 amate, ketoenolate, mercaptide, hydroxy aromatic amine, and aromatic hydroxy acid. More preferred 
classes are aromatic amine, carbonyl. oximate. enolate. phenoxide. catecholate and hydroxylate; especially 
preferred are aromatic amine, carbonyl, oximate and enolate. 

Preferred chelating agents useful in the present invention which fall within the class of aromatic amines 
include the following: 2,2 -dipyridylamine; 1,10-phenanthroline {o-phenanthroline}; di-2-pyridyl ketone; 2.3- 

10 bis(2-pyridyl) pyrazine; 2,3-bls(2-pyridyl)-5,6-dlhydropyra2ine; 1,1 <arbonyldiimidazole; 2.4-bis(5,6-diphenyl- 
1 ,2.4-tria2ine-3-yl)pyridine: 2,4.6-tri(2-pyrldyl)-1 ,3.5-tria2ine; 4,4'Hjimethyl-2,2'-dipyridyl: 2,2'-biquinoline; dl- 
2-pyridyl glyoxal {2,2'-pyridil); 2-(2-pyridyl)-ben2imida20le; 2.2'-bipyra2ine: 3-(2-pyridyl)5.6-diphenyl-1,2,4- 
triazine; 3-(4-phenyl-2-pyridyl)-5-phenyl-1 ,2.4-triazine; 3-(4-phenyl-2-pyridyl)-5,6-diphenyl-1 .2,4-tria2ine; 
2,3,5,6-letrakis-(2'-pyridyl)-pyra2lne; 2,6-pyridinedicarboxylic acid; 2,4.5-trihydroxypyrimldine: phenyl 2- 

;5 pyridyl ketoxime; 3-amino-5,6-dimethyl-1 ,2,4-tnazine; 6-hydroxy-2-phenyl-3(2H)-pyrida2inone; 2.4-' 
pteridinediol {lumazine}; 2,2-'dipyridyl; and 2, 3-dihydroxy pyridine. Other prefen'ed chelating agents are 
analogs, homologs and isomers of the above aromatic amines which exhibit at least about 50% inhibition of 
iron-catalyzed hydroxyl radical formation in the in vitro solution radical assay or at least about a 20% 
reduction in skin wrinkle grade in the in vivo mouse skin wrinkling test. 

30 Preferred chelating agents useful Jn the present Invention which fall within the class of carbonyls include 
the following; di-2-pyridyl ketone: l.l'-carbonyldiimldazole and 2.2'-pyridII. Other preferred chelating agents 
are analogs, homologs and isomers of the above carbonyls whfch exhibit at least about 50% inhibition of 
iron-catalyzed hydroxyl radical formation in the in vitro solution radical assay or at least about a 20% 
reduction in skin wrinkle grade in the in vivo mouse skin wrinkling test. 

25 Prefen'ed chelating agents useful in the present invention which fail within the class of oximates include 
the following: 2-furiidloxime: phenyl 2-pyridyl ketoxime: and 1 ,2-cyclohexanedione dioxime. Other preferred 
chelating agents are analogs, homologs and isomers of the above oximates which exhibit at least about 
50% Inhibition of Iron-catalyzed hydroxyl radical formation in the \n vitro solution radical assay or at least 
about a 20% reduction in skin wrinkle grade in the In vivo mouse sWn wrinkling test. 

30 Preferred chelating agents useful in the present invention which fall within the class of amines include 
the following: ethylenediamine-N,N-bis-(2-hydroxyphenylacetic acid) dimethyl ester; diethyldlthiocart)amic 
acid: 1-pyrrolidinecarbodithiolc acid; and 3-amino-6,6-dimethyH ,2.4-triazine. Other preferred chelating 
agents are analogs. homokDgs and isomers of the above amines which exhibit at least about 50% inhibition 
of iron-catalyzed hydroxyl radical formation in the in vitro solution radical assay or at least about a 20% 

35 reduction in skin wrinkle grade in the in vivo mouse skin wrinkling test 

Preferred chelating agents useful in the present invention whteh fall within the class of cariDOxylates 
include the following: 2.3-dihydroxy benzoic add: 3-hydroxy-5-<hydroxymethyl)-2-methyl-4-pyridlne- 
carboxylic acid {pyrldoxic acid}; ethylenediamine-N,N-bls-<2-hydroxyphenylacetic add) dimethyl ester and 
2,6-pyridinedicarboxylte acid. Other preferred chelating agents are analogs, homologs and isomers of the 

40 above carboxylates which exhibit at least about 50% inhibition of iron-catalyzed hydroxyl radk:al fomr^ation 
in the in vitro solution radical assay or at least about a 20% reduction in skin wrinkle grade in tiie in vivo 
mouse'skin wrinkling test 

Prefenred chelating agents useful in the present invention which fall witfiin the class of alkoxkjes indude 
tfie following: 5-hydroxy-2-(hydroxymetiiyl)-4H-pyran-4-one {kojic add} and pyridoxic add. Other preferred 

45 Chelating agents are analogs, homologs and isomers of the above alkoxides which exhibit at least about 
50% inhibition of iron-catalyzed hydroxyl radical formation in tine in vitiro solution radical assay or at least 
about a 20% reduction in skin wrinkle grade in the in vivo mouse skin wrinkling test 

Preferred chelating agents useful in tiie present invention which fail within the class of enolates indude 
the following: 1.2-dimethyl-3-hydroxypyrid-4-one; 3-hydroxy-2-methyl-4-pyrone; kojic add; 1-hydroxy-4- 

50 metfiyl-e-(2.4.4-trimethylpentyl)-2(iH)-pyridone {piroctone olamlne • Octopirox}; and 6-cydohexyl-1- 
hydroxy-4-metiiyl-2(l H)-pyridinone {Ciclopirox). Ott^er preferred chelating agents are analogs, homologs 
and isomers of the above enolates which exhibit at least about 50% inhibition of iron-catalyzed hydroxyl 
radical formation in the in vitro solution radical assay or at least at^out a 20% reduction in skin wrinkle grade 
In ttie in vivo mouse sWrTwrinkling test. 

55 Preferred chelating agents useful in the present invention which fall within the class of phenoxides 
Include the following: Octopirox: 6-hydroxy-2-phenyl-3(2H)-pyrida2inone: Ciclopirox; 2.3Klihydro>cybenzoic 
acid; 4.5-dihydroxy-1.3-ben2ene-disulfonic acid {Tiron}; ethy}enediamlne-N,N-bis-(2-hydroxyphenylacetic 
acid) dimethyl ester; pyridoxic acid; 2,3-dihydroxypyridine; 2,4,5-trihydroxypyrimidine; and 2.3-dihydrox- 
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ynaphthalene. Other preferred chelating agents are analogs, homologs and isonners of the above phenox- 
ides which exhibit'at least about 50% inhibition of iron-catalyzed hydroxyl radical formation in the In vitro 
solution radical assay or at least about a 20% reduction in skin wrinkle grade in the in vivo mouse skin 
• wrinkling test 

5 Preferred chelating agents useful in the present invention which fall within the class of catechotates 
include the following: 2.3-dihydroxynaphthalene; 2«4,5-trihydroxypyrimidin6; kojlc add; 2,3-dlhydrox- 
ypyridine; 3-hydroxy-2-methyl-4-pyrone; Tiron; 2.3-dihydroxyben20ic acid; 4-<2-amino-1-hydroxyethyl)-1.2- 
benzenediol; Ciclopirox; and Octopirox. Other preferred chelating agents are analogs, homologs and 
isomers of the above catecholates which exhibit at least akwut 50% inhibition of iron-catalyzed hydroxyl 

10 radical formation In the in vitro solution radical assay or at least about a 20% reduction in skin wrinkle grade 
in the in vivo mouse skifTwrinkling test 

PrefeTred chelating agents useful In the present invention which fall within the class of hydroxy acids 
include the following: 2.3-dihydroxyben2oic acid; and pyridoxic acid. Other preferred chelating agents are 
analogs, homologs and isomers of the above hydroxy acids which exhibit at least about 50% inhibition of 

rs iron-catalyzed hydroxyl radical formation in the in vitro solution radical assay or at least about a 20% 
reduction In skin wrinkle grade in the in vivo mouse skin wrinkling test 

Preferred chelating agents usefuHn the present invention which fall within the class of hydroxamates 
Include the following: N-benzoyl-N-phenyl-hydroxylamine; desferrioxamine 8 (Desferal); Oclcpirox; and 
Octopirox. Other preferred chelating agents are analogs, homologs and Isomers of the above hydroxamates 

20 which exhibit at least about 50% inhibition of iron-catalyzed hydroxyl radical formation in the in jHfro solution 
radical assay or at least about a 20% reduction in skin wrinkle grade in the in vivo mouse'skin wrinkling 
test. 

Preferred chelating agents useful in the present Invention whk:h fall within the class of ketoenolates 
include the following: kojlc acid. Other prefened chelating agents are analogs, homologs and isomers of the 
35 above ketoenolates which exhibit at least about 50% inhibiflon of iron-catalyzed hydroxyl radical fonnation 
in the in vitro solution radical assay or at least about a 20% reduction in skin wrinkle grade in the in vjvo 
mouse ^kin wrinkling test 

Preferred chelating agents useful in the present invention which fall within the class of mercaptides 

include the following: diethyldithiocarbamic acid; and l -pyrrolidinecarbodithioic acid. Other prefen-ed chelat- 
30 ing agents are analogs, homologs and isomers of the above mercaptides which exhibit at least about 50% 

inhibition of Iron-catalyzed hydroxyl radical formation In the In vitro solution radical assay or at least about a 

20% reduction in skin wrinkle grade in the in vivo mouse sWfTwrinkling test 

Preferred chelating agents useful in the present invention which fall within ttw class, of hydroxy aromatic 

amines include the following: 5,7-dichloro-8-hydroxyquinoline. Other preferred chelating agents are analogs, 
35 homologs and isomers of the above hydroxy aromatic amines which exhibit at least about 50% inhibition of 

iron-catalyzed hydroxyl radical formation in the in vifro solution radical assay or at least about a 20% 

reduction in sWn wrinkle grade in the In ^ mouse skin wrinkling test. 

Prefen'ed chelating agents useful Tn tiie present invention whk* fall within ttie class of aromatic hydroxy 

acids Include tiie foltowing: 2.3-dlhydroxyben20fc add; pyridoxic acid; and 2.6-pyridlnedicarboxylte acid. 
40 Other preferred chelating agents are analogs, homotogs and isomers of ttie above aromatic hydroxy adds 

which exhibit at least about 50% Inhibition of Ironotalyzed hydroxyl radical formation In ttw in vitro solution 

radical assay or at least about a 20% reduction in sWn wrinkle grade in the In vivo mouse sMn wrinkling 

test. ^ . 

More prefened chelating agents for use in the compositions and metirods of the present Invention 

45 include the following: 2.2'-dipyridylamine; o-phenanthroiine; di-2-pyridyl ketone; 2-furildk)xime; 2.3-bis(2- 
pyridyl) pyrazlne; Octopirox; 2.3-dlhydro)cyben2dc acid; ettiylenediamine-N.N-bis-(2-hydroxyphenylacetic 
acid), dimettiyl ester l.l'-carbonyldiimldazole; l,2-dimethyl-3-hydroxypyrid-4-one:^2,4,6-tri(2-pyridyl)-1.3.5- 
triazine; 1 -pyn-olidinecarbodithiolc acid; diettiyldrthiocarbamic add; Ciclopirox; 2,2 -dipyridyl; 1.2<yclohex- 
anedione dioxime; 3-hydroxy2-methyl-4.pyrone: 2.3-bis(2-pyridyl)-5,6-dihydropyrazine; 3-(4.phenyl-2- 

50 pyridyl)-5-phenyl-12.4-triazine; kojic acid; 2.3-dihydroxypyridine; 2,2 -biquinoline; 2.2 -bipyrazine; 3-(2- 
pyridyiy-5,6-dlphenyl-1 .2,4.triazlne; 4-(2-amlno-1-hydroxyettiyl)-1 .2-benzenediol; and 4.4 Hjimetiiyl-2,2 - 
dipyridyl. 

Still more preferred chelating agents for use in ttie compositions and metiiods of the present invention 
including the following: 2,2'-dipyridy!amine; o-phenanttiroline. dl-2-pyridyl ketone; 2-furildioxime; 2.3-bis(2- 
55 pyrldyl) pyrazlne; Octopirox; 2,3-dihydroxybenzdc acid; eti^ylenedlamine-N,N•bis^2-hydroxyphenylacetic 
acid), dimethyl ester l,l'-carbonyldlimidazole; l,2-dimettiyl-3-hydroxypyrid-4-one; 2,4.6-tri(2-pyridy l)-1 .3.5- 
triazine; l-pyrrolidinecartDOdittiioic acid; diethylditiiiocarbamic acid; and Ciclopirox. 

More preferred still chelating agents for use in the compositions and methods of the present invention 
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. . • ^ ^ «ho«anthrniinfi di-2-ovridyl ketone; 2-furildioxifne; 2.3-bis(2- 

5 include me commercially availabte from on or 

me preferred chelating agents hsted heremaC*^ Milwaukee. Wisconsin: Q.F.S. Chemicals, 

more of the following suppliers: Aldrich Chem cai ^-^P^*' -hemical Company. St Louis. Missouri; 

(1988), pp. 413-415. which is hereby „ent is used in the compositions of the 

the composition. =in«nt is oredominantly a non-sunscreen photoprotecting agent 

It is important to note that the chelating agent is predomma y^^ ^^^^ 
A sunscreen work, on the surface o, *,e sWn to ^b«.* UV «^^on^° 3„„. ^„ ^ 

the sidn. The -'^e'ating «gent wori« jn^^ 

chelating agent penetrates the skin ^^^-rZel^ ^mi the present invention. Furthermore, though 
tor sunscreens considerably. ^^^f/J^^J^^^;^^^ SaliSg of the active of the present invention 
critical with a sunscreen, .t .s not necessary to ^^J^^^J^^^ ^^^^ the skin up to four hours 

: ,r "p- ^^^^^ ^ " 

e'g! sunburn, and chronic effects, of UV exposure, e.g.. premature aging of the skin. 



T5 



20 



Carriers 



30 



35 



,„ addhton to the ac«ve agent, the co^pcsi^o^ of m^^^^^^ 
amount of an acceptable carrier. The tem, "f f P»!^;°P'f„,=7t J non-irritaUng 

acceptable carrier, and ««'"«'S'':«^^TinTll^^^^^^^ '^«««""« 
compatible components (either t^^en Jon. J ^ ^^^^'^^^^Teans ma. me components of me carrier 
component to me skin. The term ~'"P««'*f '^t* J!^ ^rith each omer. in a manner such mat 
must be capable of being commingled w.m me ^"^^"i^^^ ^ ^ compositton during use for 
mere is no interaction which would f^f^^^.^^^'^J".*^^'^^ of sufficiently high 

protecting me skin from me effects of r^^j^^""^ J S^hLfeTopteal admlni^ratfon to me skin of 
pu,«y and sufficientty tow ^'^'=JJ,^'^,f ^^^J^Ti^^^^ Jarri'er mean. « «nount suffiden. to 
humans or lower animals. The term fl^^''^^. ^ause any side effects or sWn reactions, 
deliver me chelating agent to me sWn J^'^ ."^"^^^^ 
« generally from about 50% to about 99%. P«*^«Wy from ^^^^^^^^^ ^ ,a,| wimin me 
Variations in formulation of these earners will re«* in a^o^ ^ 

scope ol me piBsent im«ntlon. Thew product types can oe oma 
• pharmaceutteal/coOTetlccomposaion, and cleaning composwons. 

PharmaceutJcal/Cosmetic Composition. 

iMM . pl.«macutleMy- or '"'•''^T^^.^^^r^ „te. to » orgWc solverl 
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polypropylene glycol (425-2025), glycerol, l .2.4-butanetriol. sorbitol esters, 1 .2.6-hexanetriol. ethanol, 
isopropanol, butanediol. and mixtures thereof. These solutions contain from about 1% to about 20%. 
preferably from about 2% to about 10%. of the chelating agent, and from about 80% to about 99%. 
preferably from about 90% to about 98%. of an acceptable organic solvent. 

5 If the pharmaceutical/cosmetic compositions of the present invention are formulated as an aerosol and 
applied to the skin as a spray-on, a propellant Is added to a solution composition. Examples of propellants 
useful herein include the chlorinated, fluorinated and chloro-fluorinated lower molecular weight hydrocar- 
bons. Other propellants useful in the present invention include lower molecular weight hydrocarbon mixtures 
(e.g., the mixture of butane, isobutane and propane known commercially as Propellant A46. made by 

10 Phillips Chemical Co.. a subsidiary of Phillips Petroleum Company), ethers and halohydrocarbons such as 
dimethyl ether or dichlorodifluoromethane alone or mixtures thereof with dichlorotetrafluoroethane. Mixtures 
• of hydrocarbon and halohydrocarbon propellants and nitrous oxide may also be used. Nitrogen and carbon 
dioxide can also be used as propellant gases. They are used at a level sufficient to expel the contents of 
the container. A more complete disclosure of propellants useful herein can be found in Sagarin. Cosmettos 

IS S cience and Technology. 2nd Edition, Vol. 2. pp. 443-465 (1972). incorporated herein by reference. 

Aiternatively, emollients may comprise the canier system of the present invention formulated as a 

solution. An example of a composition formulated in this way wouid be a beach oil product Such 
compositions contain from about 1% to about 20% of the chelating agent and from about 2% to about 50% 
of a pharmaceutically/cosmetically-acceptable emollient 

20 As used herein, "emollients" refer to materials used for the prevention or relief of dryness, as well as 
for the protection of the skin. A wide variety of suitable emoinents are known and may be used herein. 
Sagarin, Cosmetics, Science and Technology. 2nd Edition. Vol. 1. pp. 32-43 (1972). incorporated herein by 
reference, contains numerous examples of suitable materials. 

A lotion can be made from a solution carrier system. Lotions typically comprise from about 1% to about 

25 20%. preferably from about 2% to about 10%. of the chelating agent: from about 1% to about 20%, 
preferably from about 5% to about 10%, of an emollient: and from about 50% to about 90%, preferably 
from about 60% to about 80%. water. Another type of product that may be fomnulated from a solution 
carrier system is a cream. A cream of the present Invention woukj comprise from about 1% to about 20%, 
preferably from about 2% to about 10%, of the chelating agent: from about 5% to about 60%. preferably 

30 from about 10% to about 20%. of an emollient and from about 45% to about 85%, preferably from about 
50% to about 75%, water. 

Yet another type of product that may be formulated from a solutton carrier system is an ointment An 
ointment may comprise a simple base of animal or vegetable oils or semi-soHd hydrocarbons (oleaginous). 
Ointments may also comprise absorption ointment bases which absortJ water to form emulsions. Examples 
of such ointment bases include, anhydrous lanolin and hydrophilic petrolatum. Emulsion ointment bases 
may be oil-in-water or water-in-oil emulsions. Ointment canriers may also be water soluble. Examples of 
such ointment carriers include glycol ethers, propylene glycols, polyoxyl stearates. and polysorbates. An 
ointment may also comprise from about 2% to about 10% of an emollient plus from about 0.1% to about 
2% of a thickening agent Examples of suitable thtekening agents include: cellulose derivatives (e.g.. methyl 
cellulose and hydroxy propylmethyl cellulose), synthetic high molecular weight polymers (e.g., carboxyvinyl 
polymer and polyvinyl alcohoQ, plant hydrocoltoids (e.g., karaya gum and tragacanth gum), clay thickeners 
(e.g., colloidal magnesium alimlnum silicate and bentonite). and carboxyvinyl polymers (CartJOpoW • sold 
by B.F. Goodrich Company, such polymers are described in detail in U.S. Patent 2.798,053. Brown, issued 
July 2, 1975. incorporated herein by reference). A more complete disclosure of thickening agents useful 
46 herein can be found in Segarin, Cosmetics. Science and Techno togy . 2nd Edition. Vol. 1. pp. 72-73 (1972), 
incorporated herein by reference. 

If the carrier is formulated as an emulsion, from about 1% to about 10%. preferably from atKHit 2% to 
about 5% of the carrier system comprises an emulsifier. EmulsHiers may be nonionto, anionic or catlonic. 
Suitable emulsiflers are disclosed in. for example. U.S. Patent 3,755.560. issued August 28, 1973. DIckert et 
50 ai- US. Patent 4.421.769, issued December 20. 1983. Dixon et al.; and McCutcheon's Detergents and 
E^ulsifiers , North American Edition, pages 317-324 (1986): the disclosures of which are incorporated herein 
by reference. Prefen'ed emulsifiers are anionic or nonionic. although the other types may also be used. 

Single emulsion skin care preparations, such as lotions and creams, of the oiHn-water type and water- 
in-oil type are well-known in the cosmetic art and are useful in the present invention. Multiphase emulsion 
55 compositions, such as the water-in-oiHn-water type, as disclosed In U.S. Patent No. 4.254.105, Fakuda et 
al Issued March 3. 1981. herein incorporated by reference, are also useful in the present invention. In 
general, such single or multiphase emulsions contain water, emollients and emulsiflers as essential 
ingredients. 
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Triple emulsion carrier systems comprising an oii-in-water-in-si!icone fluid emulsion- composition as 
disclosed in U.S. Patent Application Serial No. 022.876. Rgueroa. et al.. filed March 6, 1987. herein 
incorporated by reference, are also useful in the present invention. This triple emulsion carrier system can 
be combined with from about 1% to about 20%. preferably from about 2% to about 10%. of the chelating 

5 agent to yield the pharmaceutical/cosmetic composition of the present invention. 

Another emulsion carrier system useful in the pharmaceutical/cosmetic compositions of the present 
invention is a microemulsion carrier system. Such a system comprises from about 9% to about 15% 
squalane; from about 25% to about 40% silicone oil; from about 8% to about 20% of a fatty alcohol; from 
about 15% to about 30% of polyoxyethylene sorbitan mono-fatty acid (commercially available under the 

10 trade name Tweens) or other nonionics; and from about 7% to about 20% water. This carrier system is 
combined with from about 2% to about 10% of the chelating agent. 

Lotions and creams can be fomnulated as emulsions as well as solutions. Typically such lotions 
comprise from about 1% to about 20%, preferably from about 2% to atsout 10%. of the chelating agent; 
from about 1% to about 20%, preferably from about 5% to about 10%. of an emollient from about 25% to 

75 about 75%. preferably from about 45% to about 95%. water; and from atjout 1% to about 10%, preferably 
from about* 2% to about 5%, of an emulsifier. Such creams would typically comprise from about 1% to 
about 20%. preferably from about 2% to about 10%. of the chelating agent; from about 1% to about 20%, 
preferably from about 5% to about 10%. of an emollient from about 20% to about 80%. preferably from 
about 30% to about 70%. waten and from about 1% to about 10%. preferably from about 2% to about 6%. 

20 of an emulsifier. 

If the pharmaceutical/cosmetic compositions of the present invention are formulated as a gel or a 
cosmetic sticlt. a suitable amount of a thiclcening agent as disclosed supra, is added to a cream or lotion 

formulation. , ^ u 

The pharmaceutical/cosmetic compositions of the present invention may also be formulated as makeup 
25 products such as foundations, or lipsticks. Foundattons are solution or lotion-based with appropriate 

amounts of thickeners, pigments and fragrance. Upstlcks are composed essentiaUy of an oil-wax base stiff 

enough to form a stick, with pigmentation dispersed therein. 

The topical pharmaceutical/cosmetk: compositions of the present invention may contain, in addition to 

the aforementioned components, a wide variety of additional oil-soluble materials and/or water-soluble 
30 materials conventionally used in topical compositions, at their art-established levels. 

Among the optional oil-soluble materials are nonvolatile silicone fluids, such as polydimethyl siloxanes 

with viscosities ranging from about 10 to about 100.000 centistokes at 25* C. These siloxanes are usefui to 

enhance sWn feel and are available from Dow Coming Corporatton as the Dow Coming 200 series. These 

optional oil-soluble materials may comprise up to about 20% of the total composition, preferably up to 

35 about 10%. , ^. . Tu 

Various water-soluble materials may also be present in the compositions of this invention. These 
include humectants. such as glycerol, sorbitol, propylene glycol, aikoxylated glucose and hexanetriol. eftyl 
cellulose, polyvinyl alcohol, carboxymethyl cellulose, vegetable gums and clays such as Veegum • 
(magnesium aluminum silicate. R. T. Vanderbllt Inc.); proteins and polypeptides; preservatives such as the 

40 methyl, ethyl, propyl and butyl esters of hydroxybenzolc acid (Parabens - l^linckrodt Chemical Corpora- 
tion), EDTA. methylisothiazolinone and imidazolidinyl ureas (Genmall 115 • Sutton Laboratories); and 
alkaline agent such as sodium hydroxide or potassium hydroxide to neutralize, if desired, part of the fatty 
acids or thickener which may be present In addition, the topical compositions herein can contain 
conventional cosmetic adjuvants, such as dyes, opacifiers (e.g.. titanium dioxide), pigments and perfumes. 

45 The pharmaceuticai/cosmetic compositions of the present inventton may also include a safe and 
effective amount of a penetration enhancing agent By "safe and effective amount* Is meant an amount 
sufficient to enhance penetratkDn of the chelating agent Into the sWn but not so much as to cause any side 
effects or skin reactions, generally from about 1% to about 5% of the composition. Examples of useful 
penetration enhancers, among others, are disclosed in U.S. Patents 4.537.776. Cooper, issued August 27. 

so 1985-4 552 872. Cooper et al.. issued November 12. 1985; 4.557,934. Cooper, issued December 10, 1985; 
4.130.687. Smith, issued December 19. 1978; 3,989,816. Rhaadhyaksha. issued November 2, 1976; 
4*017 641, DiGiulio, issued April 12, 1977; and European Patent Application 0043738. Cooper et al.. 
published January 13. 1982. U.S. Patent 4.537.776 teaches a penetrationenhancing vehicle consisting 
essentially of a) N.{2-hydroxyethyl) pynrolldone and b) a cell envetope disordering compound selected from 

55 methyt laurate. oleic acid, oleyl alcohol, monoolein, myristyl alcohol, and mixtures thereof, wherein 
. component (a) and (b) are present In a ratio of (a):(b) of about 1:5 to about 500:1 by weight U.S. Patent 
4 557 934 teaches a pharmaceutical composition comprising the penetration enhancing agent 1- 
dodecyla2acycloheptan-2-one. and a penetration enhancing dioi or cycloketo compound selected from the 
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group consisting of: 1 .2-propanedlol. 1 ,3-propanediol, l .2-butanediol. pyrrolidone; 1 -(2-hydroxyethyl)- 
azacyclopentan-2-one. and mixtures thereof. U.S. Patent 4.130.667 describes a penetration enhancer 

comprising: 

(a) at least about 0.1% by weight of a sugar ester selected from sucrose monooctanoate, sucrose 
5 monodecanoate, sucrose monolaurate, sucrose monomyristate, sucrose monopalmitate» sucrose mon- 

ostearate, sucrose monooleate, and sucrose dioleate; and 

(b) at least about 0.1% by weight of a phosphine oxide compound selected from octyldimethyl 
phosphine oxide, nonyl dimethyl phosphine oxide, decyl dimethyl phosphine oxide, undecyi dimethyl 
phosphine oxide, dodecyl dimethyl phosphine oxide. 2*hydroxydecyl dimethyl phosphine oxide, 2-hydroxy 

10 undecyi dimethyl phosphine oxide, and 2-hydroxy dodecyl dimethyl phosphine oxide. 

Sulfoxides may be used in some executions in place of the phosphine oxide. 

Other conventional skin care product additives may also be Included in the compositions of the present 

invention. For example, collagen, hyaluronic acid, elastin. hydroiysates. primrose oil, jojoba oil. epidermal 

growth factor, soybean saponins, mucopolysaccharides, and matures thereof may be used. 
75 Various vitamins may also be included In the compositions of the present invention. For example, 

Vitamin A, and derivatives thereof. Vitamin Ba, biotin, pantothenic. Vitamin D, and mixtures thereof may be 

used. 



20 Cleaning Compositions 

The sWn cleaning compositions of the present Invention comprise, In addition to the chelating agent a 
cosmetically-acceptable surfactant The term "cosmetically-acceptable surfactant" refers to a surfactant 
which is not only an effective skin cleanser, but also can be used without undue toxicity, In-itation, allergic 
25 response, and the like. Furthermore, the surfactant must be capable of being commingled with the chelating 
agent in a manner such that tiiere is no interaction which would substantially reduce the efficacy of ttie 
composition for protecting the skin from the effects of UV radiation. 

The skin cleaning compositions of the present invention contain from about 1% to about 25%, 
preferably from about 5% to about 10%, of ttie chelating agent and from about 1% to about 90%, 
30 preferably from about 50% to about 86%. of a cosmetically-acceptable surfactant. 

The physical form of the skin cleansing compositions is not critical. The compositions can be, for 
example, formulated as toilet bars, liquids, pastes, or mousses. Toilet bars are most preferred since ttiis is 
the form of cleansing agent most commonly used to wash the skin. 

The surfactant component of the compositions of ttie present invention are selected from anionic, 
35 nonionic. zwitterionic. amphoteric and ampholytic surfactants, as well as mixtures of these surfactants. Such 
surfactants are well-known to tiiose skilled In tiie detergency art 

The cleaning compositions of the present invention can optionally contain, at ttieir art-established levels, 
materials which are conventionally used in skin cleansing compositions. 

Conventional antibacterial agents and sanitizers can be Included in ttie sWn cleansing compositions at 
40 levels of from about 0.5% to about 4%. Typical antibacterial sanrtizers which are suitable for use herein 
Include 3.4-dl- and 3.4',5'-tri-bromosalicylanilldes; 4,4'-<jlchk3ro-3-(trifluoromettiyl)carbanilWe; 3,4, 4-trich- 
kjrocarbanilide and mixtures of ttiese materials. Use of ttiese and related materials in sWn cleansing 
compositions is described In more detail in Reller, et al., U.S. Patent 3.256,200, issued June 14, 1966. 
. incorporated herein by reference. 
46 Nonionic emollients can be included as skin conditioning agents in the sWn cleansing compositions of 
ttie present Invention at levels up to about 10%. Such materials include for example, mineral oils, paraffin 
wax having a melting point of from about 100*F to about 170* F, fatty sorbitan esters (see U.S. Patent 
3.988.255. Selden, issued October 26, 1976, incorporated by reference herein), lanolin and lanolin deriva* 
tives, esters such as isopropyl "myristate and triglycerides such as coconut oil or hydrogenated tatow. 
50 Free fatty add, such as coconut oil fatty acid, can be added to ttie compositions herein at levels up to 
about 10% to improve ttie volume and quality (creaminess) of ttie lattier produced by the compositions. 

Perfumes, dyes and pigments can also be incorporated into ttie skin cleansing compositions of ttie 
Invention. Perfumes are preferably used at levels of from about 0.5% to 3%. and dyes and pigments are 
preferably used at levels of from about 0.001% to about 0.5%. 
55 A particulariy preferred optional Ingredient is a cationic or nonionic polymeric sWn feel aid. Reduced 
skin initation benefrts of botti types of polymers are set out in "Polymer JR for Skin Care" Bulletin, by 
Union Carbide. 1977. . 

In addition to ttie aforementioned components, optional humectants. ttiickening agents, preservatives. 
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alkaline agents, the skin conditioning propoxylated glycerol derivatives, or cosnnetic adjuvants may also be 
used in the skin cleansing compositions. 

The skin cleansing compositions of the present invention preferably also comprise a substantivity agent 
to prevent wash-off and to assure deposition of the chelating agent onto th skin. Suitable substantivity 
agents are guar gum and Polymer JR. 

Combination Actives 



Sunscreens 

Optimum protection against sun damage can be obtained by using a combination of the non- 
sunscreening photoprotection agent of the present invention together with sunscreens. The photo protecting 
capability of the chelating agent is primarily against UVB radiation. Thus, the combination of the chelating 
agent with a UVA sunscreen would be most desirable. Additional UVB protection may also be included in 
such compositions. The inclusion of sunscreens in compositions of the present invention at low levels will 
not significantly reduce the tanning response of the user but will enhance immediate protection against 
acute UV damage. 

A wide variety of conventional sunscreening agonts are suitable for use in combination with the 
chelating agent Segarin. et al., at Chapter VIII. pages 189 et seq.. of Cosmetics Science and Technotogy , 
disclose numerous suitable agents. Specific suitable sunscreening agents include, for example: p-Ami- 
nobenzoic acid, its salts and its derivatives (ethyl, isobutyl. glyceryl esters; p-dimethylamtnobenzok: add); 
Anthranilates (i.e.. o-aminobenzoates: nr^thyl, menthyl. phenyl, beruyl, phenylethyl. Ilnatyl. terplnyt, and 
cyclohexenyl esters); Salicylates (amyl. phenyl, benzyl, menthyl, glyceryl, and dipropyleneglycol esters); 
Cinnamic acid derivatives (menthyl and benzyl esters, -phenyl cinnamonitrile; butyl ctnnamoyi pyrwate); 
Dihydroxycinnamk: acid derivatives (umbelliferone. mettiylumbelliferone, metiiylaceto-umbelliferone); 
Trihydroxycinnamic acid derivatives (esculetin. metiiylesculetin. daphnetin, and tiie glucosides. esculin and 
daphnin); Hydrocarbons (diphenylbutadiene, stilbene);.Dibenzalacetone and benzalacetophenone; Naphthol- 
sulfonates (sodium salts of 2-naphtiiol3,6-dlsulffonic and of 2-naphthbl-6,8-dlsulfonlc acids); Dlhydroxy- 
naphttioic acid and its salts; o- and p-HydroxybiphenyWisulfonatss; Coumarin derivatives (7-hydroxy. 7- 
methyl, 3-phenyI); Olazoles {2-acetyl-3-bromoindazote. phenyl benzoxazole. methyl naphthoxazole, various 
aryl benzothiazoles); Quinine salts (bisulfate. sulfate, chloride, oieate. and tannate); Quinoline derivatives (8- 
hydroxyquinoline salts, 2-phenylquinoline); Hydroxy- or methoxy-substituted benzophenonos: Uric and 
vtlouric acids; Tannic acid and its derivatives (e.g.. hexaethylether); (Butyl cartDityl) (6-propyl plperonyl) 
etiier; Hydroquinone; Benzophenones (Oxybenzene. Sullsobenzone, DIoxybenzone. Benzoresorcinol, 
2,2',4,4'-Teti'ahydroxybenzophenone, 2,2'*Dihydroxy-4.4'-dimethoxybenzophenone. Octabenzone: 4- 
Isopropyldibenzoylmethane; Butylmettioxydibenzoylmetttane; Etocrylene; and 4-isopropyl-dhbenzoyl- 
metfiane. 

Of these, 2-ettiylhexyl p-metfioxycinnamate. 4.4-t-butyl methoxydlbenzoylmetiiane. 2-hydroxy-4- 
methoxybenzophenone, octykJimetfiyl p-aminobenzoic add, digatoyltrioleate, 2,2-dihydroxy-4-mett)oxyben- 
zophenone. ettiyl 4-{bis(hydroxypropyl)]aminobenzoate. 2-ethylhexyl2-cyano-3,3-diphenylacrylate, 2-ettiyl- 
hexylsallcyiate. glyceryl p-amlnobenzoate. 3,3,5-trimetiiylcyclohexylsalicylate, methylanttiranilate, p- 
dimettiyl- aminobenzoic acid or aminobenzoate, 2-ethylhexyl p-dlmettiylamino- benzoate, 2- 
phenylbenzimidazole-5-sulfonic acid 2-(p-dimettiyiaminophenyl)-5*sutfonicbenzoxazoic add and mfoctures of 
ttiese compounds, are particulariy useful. 

Preferred sunscreens useful in the compositions of ttie present Invention are 2-ettiylhexyl p-methoxydn* 
namate, butylmetttoxydibenzoylmethane, 2-hydroxy-4-mettioxybenzophenone, octyldimethyl p-aminoben- 
zoic acid and mixtures thereof. 

A safe and photoprotectively effective amount of sunscreen may be used in the chelating agent 
compositions of ttie present invention. By "safe and photoprotectively" is meant an amount sufficient to 
provide photoprotection when the composition is applied but not so much' as to cause any side effects or 
skin reactions. The sunscreening agent must also be compatible, with ttie chelating agent By "compatible* 
is meant tiiat ttie sunscreening agent must be capable of being commingled with ttie chelating agent in a 
manner such ttiat ttiere is no interaction which would substantially reduce ttie effk:acy of the composition for 
photoprotection. Generally from about 1% to about 20%, preferably from about 2% to- about 10%, of the 
composition may comprise a sunscreening agent Exact amounts will vary depending upon ttie sunscreen 
chosen and the desired Sun Protection Factor (SPF)- 
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SPF is a commonly used measure of photoprotection of a sunscreen against ' 
derived fr^ another parameter, the minimal erythemal dose (MED). MED is defined as the "leart exposure 
Sse atTspecified wavelength that will elicit a delayed erythema response". The M6D .nd.^es the 
amount of energy reaching th skin and the responsiveness of the skin to the rad.ation. SPP of a 
Scu a^hotoprotector is obtained by dividing the MED of protected skin by th MED of unprotected skin. 
?hrhthe the SPF. the more effective the agent in preventing sunburn. The SPF value tells h.«. many 
Jmes ?onger a person can stay in the sun with use of the sunscreen (compared to a person wrth . 
unprotected skin) before that person will experience 1 MED. ^•"P'^v"^"^'"^ » ^^^^ 
of 6 will allow an individual to stay in the sun six times longer before rece.vmg i MED. ^p^ v^^^ 

a sunscreen irwreases. the less chance exists for development of tanning of the skin. Commercally 
available sunscreening products have SPF values ranging from 2 to 34. ,h«i=t,,v, 
Tchelating agent's photoprotecting capability against erythema can also be m^»'^- A chelating 
agem provWes erythema reduSion equivalent to an SPF-a sunsaeen. When an SPF-a sunscreen agenns 
uS"ed with a chelating agent for protection against sunburn, the combinatfon provKles protecfon equivalent 

""""Airpir^^IlSiruseful in the present invention are sunscreens such as those disclosed In Sabatelll. 
Us I^teKSon Serial No. 054.085 (filed June 2. 1987) and Sabatelll et al.. U.S. Appltea^jn 
Serial t?o 055o4e (filed June 2. 1987). The sunscreening agents disclosed therein have, n a smgte 
mdelule rStinct chromophore moieties which exhibit different ultra-violet '^^<^^^J'^^ ^ 
One of ttie chromophore moieties absorbs predominantly in the UVB radiatMn range and the other absorbs 

^"S: Z^:::ZZ:^^o.^<^e e^c^. broad. UV absorption, ^er s«n penetradon «^ 

'°^':S:S^T^Z;:T:.:rZT^^ - 4-N.rH2-ethylhexy.)meth,aminobe««^ 

acid iSrof ridihJJroxybenaophenone: N.N-dl-(2-ethylhexyl)^aminobenzolc acid ester with 4.hydrox- 
Ser^Jlmemie Tn W2-ethylhexyO methylamlnobenzoic acid ester with 4^ydnDxydiber«oyln«thar|« 
iTNTethylhexyl methylaminobenzoic add ester of ^-^^^-^^'^^^^^^'^'^^^Z^.^ 
S-e^y hexyl) metf^ylaminobenzok: acid ester of 4K2-hydroxyethoxy)d*enzoylmethane: N-NjH2-eJy^ 
K/IH-aminobenzoic acid ester of 2-hydroxy^2-hydroxyethoxy)benrophenooe: and^W^ 
hexyl)-t-aminoben20ic acid ester of 4-(2.hydroxyethoxy)diben2oylmethane and mixtures 

The compositions of the present invention, with or without sunscreens, may also be formulated as 
sharpLs?S2^. mouss'es or other hair care products. K is known that UV 
anrthTphotoprotecting agents of the present invention may minimize such damage. '"^ 
i^lnVSl providJ a means for app^ng th. photoprotecting 'S''^'. If^' P^«~t!::::rurns^^: 
scalD which is also susceptible to UV damage. Any compatible art-recognized hair care formulations can be 
usSS'JrtSe ch^ati^^^^^^^ added at a level of from about 1% to about 5%. If desired, a sunscreen may 
also be included at from about 1 % to about 5%. _ . « t*^ «un 

An agent may also be added to any of the compositions of the presort '"^"^^^^^^f^ 
substartiSty Of those compositions, particularly to enhance their resistance ^^ng w^f«d off ^w^«^o^ 
rubbed off A preferred agent which will provWe iWs benefit is a copolymer of ethytene and a«ylic acid. 
CJsSnt Somprising'this copolymer are disclosed in US^Patent 

1987 which is incorporated herein by reference. The disclosed stan substentlvrty agent comprises the 
polymeric form of two monomers, ethylene and acrylic ackJ. to yieW the following: 

(CH2 - CH2)x{CH2 - CH)y 
C • 0 



Wherein the ratio of x:y is from about 1:24 to about 1:9. and wtjerein the -^J-^ ^T!'^ ^J^^^ 
the molecule Is from about 3500 to about 4500. preferably from about ^ J?!,^ 

S«rmers are preferably included in an oil-in-water emulsion sunscreen ^^P"'*"^^^'^"^;^'"^-,^ ^ 
^t 1% to about 20% Of the chelating agert plus an optional ^^^^^^ 
TaLt 3% of the ethylene-acryiic acid copolymer as described above; c) from f»^"' 2% to aboirt 10% of 
i eZsHier- and d) from about 70% to about 90% of water, wherein the ratto of photoprotecting agentt to 
r<» rno vmefte from about 12-1 to about 15:1. Sunscreening agents which are partcularly useful m 
rombH^Hi th^^pSn.- are 2.thylhexy. p-methoxycinnamate. buty. methoxydibenzoy.methane. 
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2-hydroxy-^methoxybenzophenone. octyldimelhyl p-aminobenzoic acid and mixtures thereof. 



Anti-Inflammatory Agents 



70 



IS 



20 



23 



,0 cause any side effects or adverse sWn '^^'''jj^'l*^'^ agent to be used 

hydroxyltriamcinolone. . ^P''^ acetate, dex- 
diproplonate. clobetasol valerate. '^^*'^:J''^^*^^^r,'^^ tluadrenolone, fluclorotooe ac- 
a^ethasone. dichlorisone. diflorasone ^^'^\^^°^^^{i^oviae. flucortine butylester. 

nisolone. hydrocortisone valerate hydrocort.s«« ^cl^^^ 

paramethasone. prednisolone, prednisone. i„y.„uon is hydrocortlson.. 

of may be used. The preferred steroidal ^^"'""^'^^^ '1^^ of the present invention 

A second class of anti.lnflamrT.atory agents which .8 ^^^JT^^^^^^ by this group 

« includes the non-steroidal anU-inf-a-matory agente^ IJe v-^^^^^ 

are well-known to those skilled in the art •^J^^j^ <^ standard t7xt». indudlng 

effects, etc., of non-steroWal antkn lammatory asentt. r^^«"« rmCRC Press. Boca Raton. (1985). and 
Anti-inflammatory and Anti-Rheumatic S^l^nSr H-.l^eiTtlc Press. Nsw 

Anti-inflammatory AgW^ts. Chemistry and Pharmacology. 1. R. A. scnerrer. ei 

* '""^ rn^^ral'^Sinrr^^-agents ,sefu. in the compos«ion of the present inven«o„ 
'^'n.efen«nates.suchasme,enami.me.o^^^^^^^^^ 

« ,e.prrsr^ar"^s?rn.C"s2^^ 

. suprofen, almlnoprofen. and tiaprofenic; and 
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6) the pyrazoles, such as phenybutazone, oxyphenbutazone, feprazone, azapropazone, and 
trimethazone. 

Mixtures of these non-steroidal anti-inflammatory agents may also be employed, as w II as th 
pharmaceutically-acceptable salts and esters of these agents. For example, etofenamate, a flufenamic add 
derivative, is particularly useful for topical application. Of the nonsteroidal anti-inflammatory agents, 
ibuprofen. naproxen, flufenamic acid, mefenamic acid, meclofenamic acid, piroxicam and felbinac are 
preferred; ibuprofen, naproxen, and flufenamic acid are most preferred. 

Another class of anti-inflammatory agents which are useful in the present invention are the anti- 
inflammatory agents disclosed in U.S. Patent Application Serial No. 879,863, Loomans et al.. filed June 27. 
1986. This application discloses a class of non- steroidal anti-inflammatory compounds which comprise 
specifically substituted phenyl compounds, especially substituted 2,6-ditert-butyl phenol derivatives. For 
example, compounds selected from 4'(4'-pentyn-3'-one)-2,6-di-t-butylphenol; 4-(5]-hexynoyl)-2,6-dl-t-butyi- 
phenol; 4.((S)-(-)-3'-methyl-5'-hexynoyl)-2,6-di-t-butylphenol; 4.((RH + )-3 -methyl-5 -hexynoyl)-2.6-dl-t-butyl- 
phenol; and 4-<3'.3'-dlmethoxypropionyl>-2,6-dl-t-buty!phenol are useful in the present invention. 

Yet another class of anti-inflammatory agents which are useful in the present invention are those 
disclosed In U.S. Serial No. 051.446. Mueller, filed May 18. 1987. This application discloses compounds 
and diastereomeric mixtures of specific 2-naphthyl- containing ester compounds, especially naproxen ester 
and naproxol ester compounds, having two or more chlral centers. For example, compounds selected from 
(S)-naproxen-(S)-2-butyl ester. (S)-naproxen-<R>-2-butylester, (S)-naproxoHR)-2-methyl butyrate, (S)- 
naproxol-(S)-2-methyl butyrate. dlasteromeric mixtures of {S)-naproxen-(S)-2-butyl ester and (S>-naproxen- 
(R)-2-butyl ester, and diasteromeric mixtures of (S)-naproxoK2)-2-methyl butyrate and (S)-naproxoHS)-2- 
methyl butyrate are useful in the present invention. 

Rnaily. so-called "natural" anti-inflammatory agents are useful in the present invention. For example, 
candelilla wax. alpha bisabolol, aloe vera, Manjistha (extracted from plants in the genus Rubja, partlcularty 
Rubia Cordifolia) . and Guggal (extracted from plants in the genus Commiphora, particularly Commiphora 
Mukul) . may be used. 

An even more preferred composition of the present Invention comprises a chelating agent, a sunscreen, 
and an anti-inffammatory agent together for photoprotection. Such a composition comprises from about 1% 
tolbout 10%. preferably from about 2% to about 5%. of the chelating agent from about 1% to about 15%, 
preferably from about 2% to about 10%, of a sunscreen: and from about 0.2% to about 5%. preferably from 
about 0.5% to about 2%, of an anti-inflammatory agent This combination gives protection broader than that 
provided with each photoprotector alone. Furthermore, the combination provides greater photoprotection 
than is provided by the sum of the effects of each active alone. By greater photoprotection is meant both 
reduction of acute effects of UV exposure, e.g.. erythema, and reduction of chronic effects of UV exposure, 
e.g., premature wrinkling and sagging of the skin. 

The photoprotection compositions of the present invention may comprise, in addition to the chelating 
agent a safe and photoprotectively effecth/e amount of a radical scavenging compound. By "safe and 
photoprotectlvely effective amount" Is meant an amount sufficient to provide photoprotection when the 
composition is properly applied, but not so much as to cause any side effects or adverse skin reactkjns; 
generally from about 1% to about 20%. preferably from about 2% to about 10%. of the composition. 
Examples of such radical scavenging compounds are ascort)lc acid (Vitamin C) and Its salts, tocopherol 
(Vitamin E). other tocopherol esters, butylated hydroxy benzoic adds and their salts, 6-hydroxy-2,5.73* 
tetramethytehroman- 2-carboxyllc acid (commercially available under the tradename Trolox«). gallic add 
and its aikyi esters, especially propyl gallate. uric add and its salts and alkyi esters, sorbic add and its 
salts, the ascorbyl esters of fatty acids, amines (e.g.. N.N-diethylhydroxylamine. aminoguanidine), sulfhydryl 
compounds (e.g., glutathione); and dihydroxyfumaric acid and its salts. Each df these compounds has 
photoprotecting capabilities. However, the use of the radical scavenger tocopherol sorbate In the present 
Invention in combination with the chelating agent Is preferred. 

From about 1% to about 5% of these radical scavenging compounds may be used in the present 
Invention in combination with the levels of chelating agent taught herein. Exact amounts will vary depending 
on which particular compound is used as these compounds vary somewhat In potency. 



Method For Preventing Deleterious Effects Caused by UV Exposure 

The present invention further relates to a method for protecting the skin of humans and lower animals 
from the deleterious effects of UV radiation. Such protection by the chejating agent extends not only to 
damage resulting from acut UV exposure, e.g. erythema, but also to damage resulting from chronic UV 
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20 



exposure, e.g. photoaging. 

Such a method comprises applying to the skin o< the human or lower animal a safe and photoprotec- 
tlvely effective amount of the specifically defined chelating agents which meet the criteria described supra. 
This may be accomplished by using a composition comprising of the chelating agent as desaibed in the 
oresent application. The \em "safe and photoprotectively effective amount", as used here (and hereinafter 
reaarding other types of agents), means an amount of agent sufficient to substantially reduc the 
deleterious effects of UV-radiation to skin but not so much as to cause serious side effects or adverse skin 
reactions Typically a safe and photoprotectively effective amount is from about O.OOi mg to about 1.0 mg. 
preferably from about 0.01 mg to about 0.5 mg. more preferably from about 0.05 mg to about 0.1 mg of the 
chelating agent per cm* skin. The chelating agent may be simply spread or sprayed onto the skin or may 
oreferably be nibbed into the skin to enhance penetration. The chelating agent is applied in conjunctton with 
UV exposure. The chelating agent works best if applied prior to or concomitantiy with UV exposure. In 
addition because of the mechanism by which the chelators appear to work (i.e.. the chelation of met^ ion 
formed in the skin), the chelating agents may also provide benefits if applied after UV exposure. Such 
application may take place several hours after UV exposure (e.g.. nightly application of a skin rnoistunang 
oroduct) but preferably takes place within about 30 minutes after UV exposure. However, unlike typical 
sunscreens, which must remain as a coating on the skin throughout UV exposure, the application of the 
Chelating agent may be done up to four hours prior to exposure. This is because ^e active agent - 
peneuates the skin to work and thus is not as susceptible to nilxff. wash^off or wear^off. For protection 
against acute damage from UV-radiation. application of the chelating agent just prior to exposure te 
oreferred. For protection against chronk: damage from UV-radiation. application of tiie chelating agent 
several times daily: generally from about 2 times to about 5 times, preferably 2 times daily is preferred. 

A oreferred method of the present invention for preventing deleterious effects caused by UV exposure 
involves applying botti a safe and photoprotectively effective amount of a chelating agent and a safe and 
photoprotectively effective amount of a sunscreening agent (as defined hereinbefore) to the skin slmutta- 
neously. By "simultaneous application" or -simultaneously- (as used her. and ^'f^'^^f^'^^f'^ 
combinations of agents) is meant applying ttie agents to «« skin at ttie same situs on the body a»ab«it me 
same time; though tiiis can be accomplished by applying ttie agents separately to tt»e sWn. preferably a 
composition comprising all agents commingled is applied to ttie skin. The amount of sunscreening agent 
applied is generally from about 0.01 mg to about 1.0 mg. preferably from about 0.05 mg to atxjut 0.5 mg. 

^ The chelating agent and sunscreening agent may be simply spread over the skin, or rubbed into the 
Skin to enhance penetration of tiie chelating agent. The actives are applied in conjunction wrth "JV expMure. 
ie prior to. during, or after UV-exposure. For protection against acute damage from UV-radlation. 
application of the actives just prior to exposure Is suffteient For protection against chronic damage from UV 
radiation, application 2 to 5 times daily, preferably, about 2 times daily, is preferred. 

Anottier method of the present invention for preventing deleterious effects caused by UV exposure 
invoWes applying botti a safe and photoprotectively effective amount of a chelating agent and a safe and 
photoprotectively effective amount of tocopherol sorbate to ttie skin simuteneously. The amourt of 
« tocopherol sorbate applied is generally fnjm about 0.01 mg to about 1 .0 mg. preferably from about 0.05 mg 

'° chelSgTgem and"tocopherol sorbate may be simply spread over ttte skin « rnay preterably be 
rubbed into the skin to enhance penetratton. The actives are applied in conjunction witti UV ^^^-^ 
prior to. during or after UV exposure. For protection against acute damage from UV-radlation. appHcationol 

45 ttie actives just prior To exposure is sufficient. For protection against chronic damage from UV-radiation. 
aoolkatton 2 to 5 times dally, preferably, about 2 times daily is prefenred. _ 
Yet anottier mettiod of ttie present invention for preventing deleterious effects caused by UV exposure 
involves applying a sate and photoprotectively effective amount of a chelating^nt. a safe and 
photoproteJtively'effective amount of tocopherol sorbate. and a sate and P^^^^'l^^'ZTl^ 

50 sunscreening agent to ttie skin simultaneously. The amount of each agent applied is generally from aboirt 
S Ol rTriout 1 .0 mg. preferably from about 0.05 mg to about 0.5 mg, of ttie chelating agent from ab0|n 
0 0 m5 to about of ttie 1.0 mg. preferably from about 0.05 mg ta about 0.5 mg, tocopherol sorbate; and 
from about .0.01 mg to about 1.0 mg. preferably from about 0.05 mg to about 0.5 mg. sunscreening agent 

55 ^'^Thei'^agems may simply be spread over ttie sWn or may preferably be mbbed into ttie sWn to 
enhance penetration. The actives are applied In conjunction wHh UV exposure Le.. prior^ ^^^1^ 
UV exposure. For protection against acute UV-radiation. application of the actives just Pf»^«p«u™ « 
sufficient For protection against chronic damage from UV-radiation, application several times daily. e.g.. 
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from about 2 times to about 5 times, preferably about 2 times daily, is recommended. 

A preferred metliod of the present invention for preventing deleterious effects caused by UV exposure 
involves applying both a safe and photoprotectively effective amount of a chelating agent and safe and 
photoprotectively effective amount of an anti-inflammatory agent to the sicin simultaneously. The amount of 
s each agent Is generally from about 0.005 mg to about 0.5 mg, preferably from about 0.01 mg to about 0.1 
mg, anti-inflammatory agent per cm^ skin; and from about 0.01 mg to about 1.0 mg. preferably from about 
0.05 mg to about 0.5 mg, of the chelating agent per cm^ skin. The chelating agent and anti-inflammatory 
agent may be simply spread over the sWn or may preferably be rubbed Into the skin to enhance 
penetration. 

10 The combination of chelating agent plus anti-inflammatory agent may be applied prior to, concommitan- 
tly with, or after UV exposure. More specifically, the combination may be applied up to about 4 hours prior 
to UV exposure, up to about 30 minutes after UV exposure, or any time in between. This is because the 
anti-inflammatory agent works to minimize adverse reactions in the skin even If applied after UV exposure. 
For protection against acute damage from UV- radiation, application of the chelating agent and the anti- 

T5 inflammatory agent just prior to exposure, or immediately ^following exposure, is sufficient For protection 
against chronic damage from UV-radlation. application of the chelating agent and the anti-Inflammatory 
agent several times daily, e.g.. from about 2 times to about 5 times, preferably about 2 times daily, is 
prefen'ed. 

Yet another method of the present invention for preventing deleterious effects caused by UV exposure 

20 involves applying a safe and photoprotectively effective amount of a chelating agent a safe and 
photoprotectively effective amount of an anti-inflammatory agent and a safe and photoprotectively effective 
amount of sunscreening agent to the sWn simultaneously. The amount of each agent Is generally from 
about 0.01 mg to about i.O mg, preferably from about 0.05 mg to about 0.5 mg of the chelating agent per 
cm' sWn; from about 0.005 mg to about 0.5 mg, preferably from about 0.01 mg to about 0.1 mg, ant^ 

25 inflammatory agent per cm' skin: and from about 0.01 mg to about 1.0 mg, preferably from about 0.05 mg 
to about 0.5 mg. sunscreening agent per cm' skin. The chelating agent anti-inflammatory agent and 
sunscreening agent may be simply spread over the skin or may preferably be rubbed into the sWn to 
enhance penetration. The combination is applied in conjunction with UV exposure, i.e.. prior to. conconv 
mitantly with, or after UV exposure. More specifically, the combination may be applied up to about 4 hours 

30 prior to UV exposure, up to about 30 minutes after UV exposure, or any time in between. 

For protection against acute damage from UV-radlation, application of tfie chelating agent the anti- 
inflammatory agent, and tiie sunscreening agent just prior to UV exposure is sufficient For protection 
. against chronic damage from UV-radlation. application of the chelating agent the anti-inflammatory agent 
and the sunscreening agent several times daily, e.g.. from about 2 times to about 5 times, preferably about 

3S 2 times daily, is preferred. 

Yet another method of tiie present invention for preventing deleterious effects caused by UV exposure 
involves applying a safe and photoprotectively effective amount of chelating agent a safe and photoprotec- 
tively effective amount of tocopherol sorbate. a safe and photoprotectively effective amount of a sun- 
screening agent and a safe and photoprotectively effective amount of an anti-inflammatory agent to tiie sWn 

40 simultaneously. The amount of each agent Is generally from about 0.01 mg to about 1 mg, preferably from 
about 0.05 mg to about 0.5 mg, of the chelating agent from about 0.01 mg to about 1.0 mg, preferably from 
about 0.05 mg to about 0.5 mg. tocopherol sorbate; from about 0.01 mg to about 1.0 mg, preferably from 
about 0.05 mg to about 0.5 mg, sunscreening agent and from about 0.005 mg to about 0.5 mg. preferably 
from about 0.01 mg to about 0.1 mg, anti-inflammatory agent per cm' skin. 

48 Those agents may simply be spread over the skin or may preferably be rubbed Into the sWn to 
enhance penetration. The actives may be applied prior to. concommitantiy with, or after UV exposure. For 
protection against acute UV-radlation. application of the actives just prior to exposure, or immediately after 
exposure Is sufficient. For protection against chronic damage from UV-radlation, application several times 
daily, e.g.. from about 2 times to about 5 times, preferably about 2 times daily is recommended. 

50 The following examples further describe and demonstrate the prefen-ed embodiments witiiin ttie scope 
of tiie present invention. The examples are given solely for the purpose of illustration, and are not to be 
construed as limitations of the present invention since many variations thereof are possible witttout 
departing from its spirit and scope. 

All percentages and ratios herein are by weight, unless othenvise specified. 

55 

EXAMPLE 1 
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A moisturizing lotion is prepared by combining the following components utilizing conventionai mixing 
techniques. 

C^TOQn^nts Percent hy Wiy i gf i^ 

of Comoositlon 

Water (purified) 70. 94 

Carbomer viscosity control agents 0.23 

(commercially available in the Acritamer 
series from R.I.T.A. Corp.) 

Alkyi Parabens 0.90 

Glycerin 3. SO 
Potassium Hydroxide 0.09 - 0.15 

Tetrasodiuffl EOTA O.IO 

Cetyl Alcohol 1.25 

Stearic Acid 0.75 

Glyceryl Stearate 0.63 

Pol yoxyethy lent Stearyl Alcohol (commercially 1.75 

available in the Brij series from ICI 

Americas t Inc.) 

Coco-Capryl ate/caprate 2 . 00 

Cl2*Cis Alcohol Benzoate (Finsolv TN • 2.00 

commercially available from Finetex, Inc.) 

Pyroctone 01 amine 2.00 

Octyl Methoxyclnnamate 7.50 

Benzophenone*3 1 . 00 

Octyl Dimethyl PABA I.OO 

Difflethlcone 0.30 

Imldazolidlnyl Urea 0.10 

Ethylene Aery late Copolymer 3.80 

Tyrosine 0.10 

This lotion may be topically applied to inhibH damage caused by acute or chronic UV ^^e of 

an amount of lotion sufficient to deposit about 0.5 mg/cm^ of pyroctone olamine. and «f "^^J^^^ 
the sunscreening agents to the skin immediately prior to UV exposure is appropnate. Substantially sun. 
reJuS Je obtained if the lotion is applied to the skin up to 4 hours prior to UV exposure or up to 30 

'^'^ SuLtSa^ly SilLTesults are obtained rf the pyroctone olamlne is replaced, in whole or in part wWi 
2 2'-dipyridyl amine; o-phenanthroline, di-a-pyridylketone; 2.furildloxime: 2.3-bis(2.pyndyi)pyra2ine;^ 2.3- 
dihydroxybenzoic actd; ethylenediamine-N.N-bis-<2-hydroxyphenylacetic acid), dimethyl esten U -car- 
SonylSd^^^ 1.2Klimethy|.3.hydroxypyrid^ne; 2,4.6-tri(2.pyridylH.3.5.triazine: Lpyrrohdlnecar- 
bodlthioic acid; diethyldlthlocarbamic acid; or Ciclopirox or mixtures thereof. 

Substantially similar results are obtained if the octyl methoxycinnamate. ben2ophenone-3. and octyl 
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dimethyl PABA are replaced. In whole or in part with 2-ethylhexyl p-methoxycinnamate. butylmethox- 
ydibenzoylmethane. 2-hydroxy-4-melhoxy-ben20phenone, and mixtures thereof. 

EXAMPLE II 

A skin lotion is prepared by combining the following components utilizing conventional mixing tech- 
niques. 

Cgroo"gnt P^rwn^ weight 

Of CgwpgsUl9n 

4-M,M-(2-Ethylhexyl)fflethyl amino- 10,00 
15 benzoic Acid Ester of 4-{2-Hydroxyethoxy)« 
di benzoyl me thant 

Water (purified) . 4S.S4 

^ Olnethyl Isosorblde ^ 8.00 

Oloctyl Haleate 8.00 

C12-1S Alcohol Benzoata (Finsolv TN*coiiinerc1a11y 8.00 
available from Finetex, Inc.) 

^ Glycerin 3. SO 

Ethyl ent Aery late Copolymer 3.80 

Pyroctone Olamint 2.00 

30 Tocopherol Sorbate 2.00 

Cetyl Alcohol 1.7S 

. Polyoxyethylene Stearyl Alcohol (commercially 1.7S 
available In the BrIJ series fron ICt 
Americas, Inc.) 

Stearic Acid 1.25 

Glyceryl Stearate 1.13 

Alkyi Parabens 0.90 

Titanlun Dioxide 0.40 
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Olmtthlcone 0.30 

Carbomer viscosity control agents (commerciany 0.23 
avail ab1« in the Acritamer series from R.I.T.A. 

' Corp.) 

Imidazolidinyl Urea - 0.10 

Potassium Hydroxide 0.15 

JO Tyrosine 0.10 

Tetrasodium CDTA 0.10 



(6 



20 



28 



This lotion is useful for topical application to Inhibit damage caused by acute ''^'^^ 
use of an amount of lotion sufficient to deposit about 0.5 mg/cm» of pyroctone olamine. abjxrt 0.S mg^cnj 
tocoohJS sort»te and about 0.5 mg/cm^ of the sunscreening agents to the skin immediately prior to UV 
exposure is appropriate. Substantially similar results are obtained if the lotion is applied to the sMn up 4 
hours Drier to UV exposure or up to 30 minutes after UV exposure. . , . ^ 

Substantially similar results are obtained H the pyroctone olamine Is replaced, .n whole or .n part. w,«i 
2 2'-dLridylamine: o^henanthroline. dl-2-pyrldylketone: Muriidlodme: 2,3H3ls(2-pyndyl)pyra2.ne:, ^3- 
dihvdroxybenzoic acid: ethylenediamine.N.N-bis-(2-hydroxyphenylacelic add), dirnethyl ester 1.1 -«^' 
bZldSazole: 1.2-dimeihyl-3-hydroxypyrid-N,ne: 2.4.6.trl(2-pyrWyl>.1.3.5-tria2me: HjyrroHdinecar- 
bodlthloic acid: diethyldithiocarbamic acid; or Ciclopirox. or mixtures thereof. u^^.,^^ 

Substantially similar results are obtained if the tocopherol sortjate is replaced, .n v»hole « .n part 
ascorbic add and its salts, tocopherol, tocopherol esters, butylated hydroxyben2o« add and Its salts. S- 
h7droxy.2.5.7,8-tetra^thyl-d.roman.2<afboxyllc add. gainc add and its aikyi estera. "™ aad and jte 
saS Sd iers. sorbic acid and its salts, amines, sulfhydryl compounds, dlhydroxyfumarlc add and Its 

„ "\USsS'results are obtained it the ^^^><2-ethylhexyl)methylaminobe^^^^ 

(2*ydroxyethoxy)diben2oylmethane is replaced. In whole or in part wrth '*-N-N;<2-«»hylhexW)- 
memySlnS^ic acid ester o. 2.4<lihy droxybenzophenone. the N-^^H2-ethylhexy^arn^obenzo« 
Tdd ester of 4*ydroxydibenzoylmethane. the 4.N.N.(2^thylhexyl)methy iaminobenzo ic acid *;^t^ 2" 
Sdrw Vhyd«xyethoxy)benzophenone. the 4.N.N-(2-ethylhexyl)methylaminobenzolc acid ester olHi- 

3, h;Se*oxyilbe^y«n«th«te, the N.N^2^thylhexyl)4-aminobenzoic add est^f ^^^^t^^ 
hydroxyethoxyjbenzophenone. or the N.NHlH2-ethylhexylH-aminoben20lc acid ester of 4^2.hydrox. 
yethoxyjdibenzoylmethane. and mixtures thereof. 

EXAMPLE III 

«) — 

A sunten cream Is prepared by combining the following componente utilizing conventional mixing 
techniques. 

45 
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i^gfflpongtH Percent bv Wpjq|,^ 

of ComnQj^^jiji 

Mineral Oil 20,00 

Octyl Palmitatft lO.QQ 

Glyceryl Isostearate 4,00 

Octyt Methoxycinnamate 7.50 

Oxybenzont 3 qq 

Polyethylent (AC-617-A,AC-6-A avallabit 2.00 

from Allied Chemical) 

Alkyl parabens o.30 

Glycerin 2.00 " 

Pyroctont 01 amine 2. 00 

Ibuprofen 1,00 
Water (purified) 



This cream is useful for topical application to inhibit damage caused by acute or chronic UV exposure. 
Use of an amount of aeam sufficient to deposit about 0.5 mg/cm^ of pyroctone oiamine. about 6.5 mg/cm> 
of the sunscreening agents, and about 0.1 mg/cm^ of ibuprofen to the skin immediately following UV- 
exposure is appropriate. Substantially similar results are obtained if the cream is applied to the skin up to 4 
hours prior to UV exposure or up to 30 minutes foltowing UV exposure. 

Substantially similar results are obtained if the pyroctone oiamine is replaced, in whole or in part with 
2^'-dipyridylamjne: o-phenanthroline. di-2-pyridylketone; 2-furildioxime; 2.3-bis(2-pyridyl)pyra2ine; 2.3- 
dihydroxybenzoic acid; 8thylenediamine-N.N-bis-(2-hydroxyphenylacetic acid), dimethyl ester; l.l'-car- 
bony Idiimidazole; 1 ^-dimethy l-3-hydroxypyrid-4-one; 2.4,6-trl(2-pyridyl)-1 .3.5-tria2ine; 1 -py rrolidinecar- 
bodlthioic acid; diethyldithiocarbamic acid; or Clclopirox or mixtures thereof. 

Substantially similar results are obtained if the octyl methoxy-dnnamate and the oxyfc)enzone are 
replaced, in whole or in part, with 2-ethylhexyl p-methoxyclnnamate, butylmethoxydlbenzoylmethane. 2- 
hydroxy-4-methoxybenzophenone, and mixtures thereof. 

Substantially similar results are obtained if the ibuprofen is replaced, in whole or in part with 
hydrocortisone acetate, naproxen, flufenamic acid, mefenamic add, meciofenamic acid, piroxicam, felbinac, 
4-(4'-pentyn-3'-one)-2,6-di-t-butylphenol. 4-(5'-hex^noyl)-2.6-di-t-butylphenol. 4-(SH-)-3'-methyl-5'-he 
xynoyl-2.6-di-t-butylphenol," 4-(RH + )-3'-methyl-5'-hexynoyl-2,^i-t-butylphenol, 4-(3'.3'-dimethox- 
ypropionyl)-2,%-dM-butylphenol, ManJIstha. Guggal, and mixtures thereof. 

EXAMPLE IV 

A suntan stick is prepared by combining the following components utilizing conventional mixing 
techniques. 



22 



EP 0 313 305 A2 



Lomoonent 



of Composition 



10 



5 



CandeinU Wax 

Ozoktrlta Wax 

Petrol atun 

Lanolin 

Mineral Oil 

Octyl Dimethyl PABA 

Ben2ophenone-3 

BHA (preservative: butyl ated hydroxy 



19.25 
19. 2S 
19. 2S 
15.00 
14.85 
7,00 
3.00 
O.OS 



IS 



anisole) 
Propylparaben 
Pyroctone Diamine 
FT avor 



0.10 
5.00 



20 



q.s. 



This stick is useful for topical application, for example to the lips, to inhibit damage caused by acute or 
chronic UV exposure. Use of an amount of stick sufficient to deposit about 1.0 mg/cm^ of pyroctone 
^ olamine. and about 0.5 mg/cm^ of the sunscreening agents to the lips immediately prior to UV exposure is 
appropriate. Substantially simitar results are obtained if the stick is applied up to 4 hours prior to UV 
exposure or up to 30 minutes after UV exposure. 

Substantially similar results are obtained if the pyroctone olamine is replaced, in whole or In part, with 
2.2'-dipyridylamine; o-phenanthrbline. dl-2-pyridylketone: 2-furildloxime; 2.3-bis(2-pyrldyl)pyra2ine: ^ 2,3- 
dihydroxybenzoic acid; ethylenediamine-N.N-bis-(2-hydroxyphenylac8tte acid), dimethyl ester; 1,1 -car- 
bonyldilmidazole; 1 .2-dimethyl-3-hydroxypyrid-4-one; 2.4,6-tri(2-pyridyl)-l .3,5-tria2ine; 1-pynrolidinecar- 
bodithioic acid; diethyklithiocarbamic acid; or Cicioplrox. or mixtures thereof. 

Substantially similar results are obtained if the octyl dimethyl PABA and the benzophenone-S are 
replaced, in whole or in part, with 2-ethylhexyl p-methoxyclnnamate, butylmethoxy-dibenzoylmethane. 2- 
hydroxy4-methoxybenzophenone, and mixtures thereof. 



A low SPF suntan cream is prepared by combining the following components utilizing conventtonal 
mixing technk^uee. 



EXAMPLE V 
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10 



75 



20 



30 



^SSSmsai Percent hv u^.'^k^ 

of CQm^l^^V^T 

Tetrasodfun EDTA g.OS 

Alkylparabens q 30 

Carbopol (polyacryllc add polymer- o,20 

conmerclany available from 

B- F. Goodrich Chemical) 

Glycerin 2.00 

Laureth-23 (polyethylene glycol ether of 3.00 

lauryl alcohol) 

Sorbitan Stearate 2,50 

Octyl Dimethyl PABA 3^00 



Dlnethicone * 2.00 

Stearyl Alcohol $.oO 

Trlethanolamint ^ o.20 

Pyroctone 01 amine 2. 00 

Mater (purified) q.,. 



This cream is useful for topical application to inhibit damage caused by acute or chronic UV exposure. 
Use of an amount of cream sufficient to deposit about 0.5 mg/cm^ of pyroctone olamlne, and about 0.5 
mg/cm^ of the sunscreening agents to the skin Immediately prior to UV exposure is appropriate. Substan- 
tiaily similar results are obtained if the cream is applied to the skin up to 4 hours prior to UV exposure or up 
^ to 30 minutes after UV exposure. 

Substantially similar results are obtained if the pyroctone olamine is replaced, in whole or in part, with 
2.2'-dipyridylamine; o-phenanthrollne. dl-2-pyridylketone: 2-furildioxime; 2.3-bis(2-pyridyl)pyra2tne; 2> 
dihydroxybenzoic add; ethylenediamine>N.N-bis-(2-hydroxyphenylacetic acid), dimethyl ester, 1.1 -car- 
bonytdiimidazole; 1 ,2-dlmethyl-3-hydroxypyrld-4-one; 2,4.6-lri(2-pyridyl)-1 ,3,5-tria2lne: 1 -pyrrolldf necar- 
^ bodithlolc acid: diethyidithiocarbamic acid; or Ciclopirox. or mixtures thereof. 

Substantially similar results are obtained if the octyl dimethyl PABA is replaced, In whole or in part, with 
2-6thylhexyl p-methoxycinnamate. butylmethoxydlbenzoylmethane, a-hydroxy^^thoxybenzophenone. 
and mixtures thereof. 



EXAMPLE VI 

A suntan aqueous face gel is prepared by combining the foltowing components utilizing conventional 
^ mixing techniques. 
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•ComcQnent 

Water (purified) 

Aloe 

Carbopol 

Glycerin 

Hethylparaben 

Triethanol amine 



Percent bv Weloht 

SO. 00 
38.00 

1. 00 

3.00 

0.20 

0.90 



rs 



20 



30 



9S 



2> Phenyl -Benzlniedolc Sulfonic Acid 
0ctoxynoM3 (ethoxylated alkyi phenol 

(C8Hi7)(C6H4)(0CH2CH2)nOH, n - av. val. 13) 
Pyroctone Olaalne 
Color and Fragrance 



2.00 
l.SO 

2.00 
q.s. 



This aqueous gel is useful for application to the face to inhibit damage caused by acute o' ^hronic t^ 
expo^r use 0 'an amount of gel to deposit about 0.5 mgtem* of Py'octone otem.ne to me fa« 
Siately prior to UV exposure is appropriate. Substantially similar results are obtamed rf the gel « 
to L feci up to 4 hours prior to UV exposure or up to 30 minutes after UV expoaure. 

bodithioic acid; diethyldithiocarbamic acid; or Cicloplrox. or mixtures thereof. 

EXAMPLE VII 



A suntan gel is prepared by comblrtfng the followmg components utilizing conventional mixing 
^ techniques. 
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18 



20 



25 



30 



35 



flf Comoosltlon 

Ozoktrltt 

Pariffin l^-OO 

PetroUtum 10- 00 ' 

Isopropyl MyrlstaU 5.00 

Mineral Oil 58.00 

Octyl Olmathyl PABA 2.50 
Propylparaben 
BHA 

Pyroctone 01 amine 
Naproxen 

Fragrance and Color ^-^ 



0.10 
O.OS 
2.00 
2.00 



Thk ^untan oel is useful for topical application to inhibit damage caused by acute /Tronic UV 
I m1 of l^of oel to deposrt about 05 mgtem* of pyroctone olamine. about 0.5 mg/cm' of 

aft«r LW exDOSure or up to 4 twurs prior to UV exposure or up to 30 minutes after UV ej^sure. 

ypropionyl)-2.6-di-t-butylphenol. Manjistha. Guggai. and mixturw thereof. 

EXAMPLE Vllj 

A suntan oil is prepared by comtAiing the following components utilizing com/entlonal mbdng tech- 
niques. 

Component Pgfgent bY Wglqht 

of CQmoositlon 

Sesame Oil 5-0 
Cyclonethlcont 20.0 
Isopropyl Hyri state 5.0 
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30 



35 



BHA 


0 OS 


Sorbltan Oleate 


1.0 


Octyl Olfwthyl PABA 


1.5 


Propylparaben 


0.7 


Pyroctone Diamine 


2.00 


Mineral Oil 


q.s. 



10 

This suntan oil is useful for topical application to iphibit damage caused by acute or chronic UV 
exD0^u?e TsTof i L<lnt of oil sufficient to deposit about 0.5 mg/cm^ of pyroctone olamlne. and about 
rrZrtm* of thVsTnscreening agent to the sWn immediately prior to UV exposure .8 appropnate. 
SuUSy l^ar resume oL!ed « th. oil is applied to the skin up to 4 hours prior to UV exposure 

" " ''ll!^:T^:S:^s:TJ:'o^^n^ « the pyroctone o.an,ir« is replaced. In wfjota or in pan. wlj 
22^dtSamine: o-phenanthroHne. di-2-pyridylketone: 2-furildioxime: ^-^^^-^^;''«>^^'^\'j:'; 
S^vd wbiizolc acid: ethylenedlamine.N.N.bls-(2.hydroxyphenylacetic acd). ".methyl ester Uja^- 
boiSS l.2:dimei,y|.3-hydroxypyrid.4^ne: 2.4.6.tri(2.pyridyl)-l.3.5.tnaz>ne: li^yrrohd-necar- 

" hnriithioicacid diethyldlthiocarbamic acid; or Clclopinw. or mixtures thereof. , ^ ^ 

Tbst^^ally iS^^ resuKs are obtained If the octyl dimethyl ^^BA 's 'eplaced^ in « 
2.ethylhexyl p-methoxycinnamate. butylmethoxydibenzoylmetha.«. 2-fnrdroxy^methoxyben«vhenona. 
and mixtures thereof. 

25 

EXAMPLE IX 



' A moisturizing oli-m.^atar-in-sliicone sunscreen emuision lotion is formed from the following ingre- 
dients. 

Tnoredltnt PfrCflnt bY V<1qHt 

Purified Wattr 57.17 
Pant«th1n«, 80X aq. soln. (huinectant) 0.10 
Methyl parab«n 0*20 



40 
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Carbomer viscosity control agent (connerciany 
available in the Acritamer series from R.I.T.A. 
Corp.) 

Glycerin 

Sodium alkyl polyether sulfonate (anionic 

enulslfier) 
Oil Phase: 
Heavy mineral oil 
Cholesterol 
Cetyl palmltate 

PE6-22/Dodecy1 glycol copolymer 
Ethyl paraben 
Propylparaben 
Neutralizer Base; 
Triethanol amine 

Color I Fraqrancg: 

FOiC Red No. 4 (IX aq. soln.) 

Odorant Oil 

Snienne Phase'. 

Cyclomethlcone/Dfmethlcone copolyol (90:10) 
Cyclomethlcone/Dlmethlconol (13:87) 
Cyclomethlcone 
Phenyl Olmethlcone 

Pareth-lS>3 (polyethylene glycol ester of a 
mixed synthetic Cn-Cis fatty alcohol, 
«v.3 moles CO) 

Octyl Kethoxyclnnamate 

Benzophenont*3 

Naproxen 

Pyroctone Diamine 
Ci2>lS Alcohols Benzoate 



0.10 



2.S0 
0.10 



1. 75 
1.00 
0.20 
0.20 
0.10 
0.15 

0.10 

0.03 
0.30 

9.S0 
5.00 
3.00 
1. 00 
2.0O 



7.00 
0.50 
2.0O 
2.00 
2.85 



In a suitably sized vessel equipped with a suitable mechanical stirrer (Tekmar Model RW-20 stirring 
motor manufactured by IKA-WERK. Germany), the water, pantethine. methylparaben. glycerine and 
sulfonate emulsifier are heated to about 72-75' C and mixed. Stirring is increased until a vortex forms in the 
aqueous solution. The thickener, Cartjomer. is skwiy added to the vortex and allowed to rnw until 
completely hydrated and the resultant gel solution Is free of gelatinous particles and is uniform in 
composition. The temperature is maintained at about 72-75 C with constant agitation. , 

The oil phase ingredients are added to a separate suitably sized vessel and heated to about eo-as c 
using slow mechanical stirring once the oil phase becomes molten. At this point the sunscreening agents, 
naproxen, and pyroctone olamine are mixed in. When molten, agitation Is maintained to keep the oil phase 
uniform during heating. 



28 



EP 0 313 305 A2 



The heated oil phase is then slowly added to the heated water phase with stimng to torm the oil-tn- 
water emulsion. After addition is complete, the mechanical stirring means is slowed to avoid unnecessary 
aeration of the emulsion and mixing is continued for approximately fiWeen minutes at 70-75 C. me 
emulsion is then cooled to about 60* C with moderate agitation. The bas , triethanolamine. is then slowly 
added to neutralize the acidic Carbomer 940 and the emulsion (pH 6.5) is mixed at moderate speed until 
unifomi The homogeneous oil-in-water emulsion is then cooled to about 45-50 C and the colorant and 
odorant oil are added followed by cooling to room temperature (about 25 C) with continued moderate 

The four silicone fluids and other silicone phase ingredients are mixed together in a separate vessel 
until a uniform silicone phase is attained. The oil-in-water emulsion is slowly added to the silicone phase 
with sOrring until a homogeneous oil-in-water-in-silicone double emulsion in lotion form Is attained. 

This moisturizing lotion is useful for topical application to inhibit damage caused by acute or chronic UV 
exposure Use of an amount of lotion sufficient to deposit about 0.5 mg/cm* of pyroctone olamine. about as 
ma/cm» of sunscreenlng agents, and about 0.1 mgton* of naproxen to the sWn Immediately following UV 
exDOSure is appropriate. Substantially similar results are obtained H the lotion is appUed to the skin up to 30 
minutes after UV exposure or up to 4 hours prior to UV exposure. This lotion may also be- applietf several 
times daily e.g.. 2 or 3 times daily, for extended periods of time. i.e.. greater than one weelc in amounts 
sufficient to deposit about 0.5 mg/cm^ of pyroctone olamine. about 0.5 mg/cm^ of sunscreenlng agents, and 
about 0.1 mg/cm* of naproxen to the sWn to inhibit damage caused by chronic UV expo«ire. 

Substantially similar results are obtained if the pyroctone olamine is replaced, in whole or in part. 2.2 - 
dipyridylamine: o-phenanthroline. dl-2-pyridylketone; 2-furikJtexlme: ^3.bl8<2-pyridyl)pyrajin« 2.3^'hy*ox- 
vbenzoic acid; ethylenedlamine.N.N-bis-(2-hydroxyphenylacetic acid), dimethyf «««^ ^•l;«?™2?y^ 
diimidazole: i.2-dimethyl-3-hydroxypyrid-4<ne; 2.4,6-tri(2-pyridyl)-1.3.5-triazine: l-pyrrolidlnecaftwdilhlcic 
acid: diethyldithiocarbamic acid; or CIclopirox. or mixtures thereof. 

Substantially similar results are obtained if the octyl methoxydnnamate and benzophenone-3. are 
replaced, in whole or In part, with 2-ethylhexyl p-melhoxycinnamate. butylmethoxy-dibenzoylmethane. 2- 
hydroxy-4-methoxybenzophenone. and mixtures thereof. ^ut. 

Substantially similar results are obtained If the naproxen Is replaced, in whole or In part. with 
hydrocortisone acetate, ibuprofen. flufenamic acid, mefenamic acid, meckjfenamic aad. piroxicam. fe binac. 
IKentyn-s"^ MS'-hexynoyD-a.e-di-t-butylphenol. *-(8H->^,-^J^y'-5j^ 

Jnoyl-2.6-;i-t.?utylphenol.- 4-(RM*)-3'-methy|.5'hexynoyl-2.-6-di-l-butylphenol. 4^3 .3 -dimathox. 
ypropionyl)2.d-di-t-butylphenol. K^anjistha. Guggai. and mixtures thereof. 

EXAH/IPLEX 



A skin conditioning toilet bar is prepared from the followtag ingredients. 

of Coiroq^ltlOT 

TalloM/Coconut Soap (50/SO) 61.61 

Watar 10.00 

2'Hydroxypropylglycaryl Ethar 4.00 

Sodium Coconut Glycaryl Ether Sulfonata 8.80 

Coconut Fatty Acid (CnFA) 4.00 

Pyroctont Olamine S.OO 
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Perfume 1.40 

NaCl 1.04 

Na2S04 , 0.34 

' Ma4EDTA 0.06 

Ti02 0.20 

Jaguar CIS (quar hydroxy propyl trlmonium 1.00 

TO chloride) 

Merquat 550 (poly quaternium-7) 1.00 



Minors (Colorants, Preservatives, Fillers, etc,) 1.55 

15 

The atjove composition is prepared in the following manner. 



20 
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Crutching Step 

Ahn..t 127 6 Darts of a mix containing: 29.8% water. 52.7% 50/50 tallow/coconut (T/Cn) soap, 16.7% 
Jolymer JAGUAR CIS are mixed in. The pyroctone Diamine Is then added and mixed m. 



Vacuum Drying Step 

The cfutcher mix is vacuum dried at ca. 50 mm Hg at>solute pressure to reduce the moisture contentof 
» ^ 2x t^cL Tora^ to plod this soap Into noodles. These noodles are passed through a milling step 



once. 



35 
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Amalgamating Step 

The once-milled soap noodles are weighed and placed in a batch amalgamator. To about 99.1 parts 
noodteS in the am^gamator are added: 0.20 part T^0^. 1.4 parts perfume. 0.15 Part <=oloram solution. 0.15 
pa?5 a soltScTwhL contains ca. 40% EDTA. The combined ingredients are mixed thoroughly. 

Milling Step 

Three^oll soao mills are set up with all rolls at SS-IOS" F (29^1 * C). The mixture from the amalgamator 
is pa^J^lgh^^^^^^^ to Obtain a homogeneous mix. This is an intimate mixing step. 

Plodding and Stamping Steps 

A conventional plodder is set up with the barrel temperature at about ^'^^^^^.^^^ 
. ^ ahA.rt 110* F ^43* C) The plodder used is a dual stage twin screw plodder that allows for a 

':ZT^£oTS 0 65 - S^ZL the two stages. The soap extn^ded '-'^tt. p^^^ 
?ouX oblong in cross-section, and is cut into individual plugs TTiese plugs are then stamped on 

the Sn o ntitS dlage caused by acute or chronic UV exposure. "J^^ 
005 mg/cm* of pyroctone oiamine .s deposited on the slon .mmediately pnor ^ W « 
approSISte. Substantially similar results are obtained H the toilet bar .s used up to 4 hours pnor to UV 
exposure or up to 30 minutes after UV exposure- 
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2.2'-dipyridylamine; o-P^^®"^''''*®\ hvdroxvDhw acid), dimethyl ester: 1.1 -car- 

s SlSS acid: dietl^yldithiocarbamaic acid: or Ciclopirox. or m.xture8 thereof. 

EXAIVIPLE XI 



>0 



16 



Facial Cleanser 

A facial dear^er (lathering mouase composition) is prepared from the following ingredients. 



20 
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flpiiUlflii Copr.ntraf (k\ 

ORO Uattrl 

2-Hydroxypropyglyceryl Ethtr 
Sodlim eiyciryl Ethtr SulfonaU 

(9» Coeonut/10 T»noi*)-50% Aet1v« 
Sodlin Lauroyi Sarcoslnatt - 33X Actlvt 
PEG 600 
A1o« Vera Gal 

Laxalf) LP170P (hydrolyzed aniaal protein) 



ftf rnniBflSltlon 

52.63 
15.00 

12.06 
6.66 
4.00 
1.00 
1.00 



3S 



50 



Stearic Acid 
Citric Acid 
Pyroctona 01 amine 

Jaguar C14-S (guar hydroxypropyltrlmonlum 

chloride) 
Perfuae 

FD&C Red Dye 14 
Lauryl Alcohol 
A1kyl Parabens 

Gemall IIS (Imidazolldlnyl urea) 
Na4E0TA 

IWater purified by double reverse osnosis 



1.00 
0.30 
S.OO 
0.2S 

0.20 
0.20 
0.20 
0.30 
0.10 
0.10 



55 A-46 Propeilant (Isobutane-Propane) (B) 
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polymer is added with agitation. Maintaining agitation, the following ingredients are added sequentially: 
Sodium glycerol ether sulfonate, Sodium lauroyi sarcosinate, taur/l alcohol. PEG-6(X), Parabens, EDTA. 
dye. 2-HydroxypropylglyceryI ether, stearic acid. Aloe Vera Gel. citric acid and pyroctone olamine. Th 
mixture is then cooled to 135-140* F and the following ingredients are added sequentially with stining: 
5 Lexein, Germall and perfume. The resulting mixture is cooled to room temperature. 

Aluminum cans are then filled with the cooled emulsion concentrate. Aerosol activator assemblies ar 
then crimped onto the cans to form a tight seal. Pressurized A-48 Propellant is then pumped into the cans 
in an amount sufficient to provide a composition consisting of 6% propellant and 94% emulsion concentrate 
in each can. 

70 Upon activation of the aerosol assembly, the composition is dispensed under pressure in the form of a 
creamy, foaming mousse which can be applied to the sWn for cleansing and as a means for deposition of 
pyroctone olamine to the skin to inhibit damage caused by acute or chronic UV exposure. Use of arrwunt of 
facial cleanser sufficient to deposit about 0.05 mg/cm^ of pyroctone olamine to the skin immediately prior to 
UV exposure is appro priate. Substantially similar results are obtained if the cleanser is used up to 4 hours 

75 prior to UV exposure or up to 30 minutes atter UV exposure. 
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EXAh/IPLE Xll 



A cream soap is prepared by combining the following ingredients as described bek»w. 



Component Percent by Weight 

of Composition 

Sodium Lauroyi Glutamate 

(Acylglutamate LS-11) (28) 22.00 
Sodium Hydrogenated Tallow Glutamate and 

Cocoyi Glutamate (Acylglutamate 6S-11) (28) 3.00 

Polyethylene Glycol 400 10.00 

Polyethylene Glycol (M.W. 6300} Monostearate 5.00 

^ Polyoxyethylene (20) Sorbitan Monostearate 3.00 

Pyroctone Diamine 3-00 

Tocopherol Sorbate 5.00 

^ Flufenamic Acid 5.00 

2-Ethylhexyl Methoxycinnamate 3.00 

Water 30.50 

Glycerin • 10-00 
^ Fragrance and Preservative 

The sodium glutamate. sodium hydrogenated tallow glutamate and cocoyi glutamate. polyethylene 
glycol, polyethylene glycol monostearate. polyoxyethylene sorbitan monostearate. pyroctone olamine, 
50 tocopherol, sorbate, flufenamic acid. 2-ethylhexyl methoxycinnamate. and water m dissolved together with 
heating. The glycerin is added with agitation. The mixture is cooled to about 60 *C and the fragrance and 
presen^ative are added. The mixture is cooled to 36* C wrth agitation. 

The result is a cream soap the use of which for cleansing provides a useful means for deposition of 
pyroctone olamine. tocopherol sorbate. flufenamic acid, and 2-ethylhexyl methoxycinnamate to the sWn to 
55 inhibit damage caused by acute or chronic UV exposure. Use of an amount of cream soap sufficient to 
deposit about 0.05 mg/cm^ of pyroctone olamine. 0.05 mg/cm^ of tocopherol sorbate, 0.05 mg/cm^ of the 
sunscreening agent, and 0.01 mg/cm^ of flufenamic acid to the skin immediately following UV exposure Is 
appropriate. Substantially similar results are obtained if the soap is used up to 30 minutes after UV 
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exposure or up to 4 hours prtor to ^ «''P0»"^' diamine is replaced, in whole or in part with 

Substantially similar results are obtam«) .f ^^.^l^^^^.T^^ 2.3-bis(2.pyridyl)pyrazine: 2.3- 
2.2'-dipyridy.amine: cphenanthroline. ^-^-^J*^^^^^^^^^ 

ascorbic acid and its saHs f ^Pj^"'' ^^Jj,^^^^^^^^ esters, uric acid and rts salt, 

r :rs'i^™drsr ^^^^^^^ -^^-^^ ^ - 

mixtures thereof. ^Ktainad if the 2-ethvlhexyl methoxycinnamrte is replaced, in whole or 

butylphenol. Manjistha. Guggal. and mixtures thereof. 

EXAMPLE XIII 



so 



ss 



12.0 
2.2 
4.0 
O.S 
5.0 



A Shampoo composition is made by combining the following compon«rts. 

» AiTOonlum Lauryl Sulfate 

Aflisonlua Xylene Sulfonate 
Anaonlua Laureth Sulfate 

35 NaCl 

Pyroctone Diamine ^'^ 
Octyl Dimethyl PABA ^'^ 
Mater 

* Perfune and HI nor Ingredients 

The ammonium iau^i sulfate. ^^rJ^TZ^i^J^^ 
mbced togemer. The pyroctone Cam ne and ^^^^^^/^X S aTk^utes at 70* C. 
« added and the resulting mixture ,s agitated "V^^eclc^ MJ^s*^^^ v.ater. worked through 

The resulting shampoo compositon is added to hair ^"'"^ . <ji„,ethyl PABA to the 

2.2'-dlpyridylamine; o-phenanihroi.ne. <^'-2-Py"^i^'^®^"f'^^^^ a^id). dimethyl ester, 1.1 <»• 
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^''t!SS:2rr::::S^:^ nu^na.. ac. is .ep.ce.. in w.o.e oj in part, 
hvdroSrt^ne acetate, ibuprofen. naproxen, mefenamic acid, meclolenamic acid., pirowcam. felbinac. 4.(4 - 
W^^^^^^^^ 4:(5'hexynoyl).2.6-dl-t-butylpheno.. 4.(SH;)-3 -methyl-S -hexynoyl-J6. 

butylpheriol. Manjistha. Quggal. and mixtures thereof. 



Claims 



to 



25 



30 



1 A nhotoorotective composition useful for topical application characterized In that it comprises: 
r^^a TiTphSop^^tectively effective amount preferably from 1% to 10%. of chelating agent 

which Shi^t TjT^^Mi^^ of iron^ataiyzed hydroxyl radical formation in the In vjtro solution 

radical assay; and , , _, 

,5 (b) a safe and effective amount of a topical carrier, 

2 A photoprotectlve composition .useful for topical application characterized In thai '^oc^f^^ 

Ta) aTate and photoprSectively effective amount preferably from 1% to 10%. '^ l^^'^ 
which S.ibite at least a 20% reduction In skin wrinkle grade in the ^ v|vo mouse stan wrinldirHJ test, and 
20 (b) a safe and effecUve amount of a topical carrier. 

^„h«n«iriiimida2ole- 2 4-bis(5.6-diphenyl-lA4-tria2lne-3-yl)pyridlne; 2,4,6-tn(2-t)yridyl)-1 .3.5.«aane. 
5£KS^£;?dylf 2S a'y^^": 2-(2.pyridyl)benzimidazole: 2.2 -WPyr^nfj > 

SS^SenyMi.4-trilzine: 3.(4.phenyl.2.pyrldyi).5-phenyMi>.4.Jazln 

^^T : u I . o A,fri«i«-.. 9 4 8-tetrakis-(2 -oyridylVpyraane; 2.6-pyridinedicarboxylte acid, 2,4.s- 

vaulnollne; and analogs, homologs and isomers thereof. mii_w-,«i*. »«»' nurhfli- 2- 

fbl a carbonyl or oximate selected from dl-2.pyridllketone: 1.1 <arbonyldlimldKOle; W -pyridll. 2- 
ft^rildkSmi Sn? ^pyridllketoxlme: and l.2K:yclohexanedlone dk«.me; and analogs, homokn^ and 

.5 """""TcrST^ine selected from ethylenedlamine.N.N.bis.(2-hydroxyphenylacetk: ^acid) jlime*yl es^ 
dlethySthlTcaZSc acid: l^pyrrolldlnecarbodlthtoic acid; and 3.amlno.5.6.dlmethyl-l.2.4.,riazine; and an- 

rat'rbotiiTyC'^d. hydroxamate or aromatic hydroxy add selected from ^a-dlhyd^x- 

" (g) a mercaptide selected from diethyklithlocarbamalc add: l-pyrrolidlnecarbodlthlolc add: and 
ss analogs, homotogs and isomers thereof. 

4. A photoprotectlve composition useful for topical application characterized in that it comprises: 
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selected from 2.2'-<Jipyridylamine: ^•^O-P'^^"^"^^ i"!',?';^:^^^^^^ 2.3-dihydroxybenzoic acid: 

pyrazine: 1 -hydroxy-4-methyl-6-(2.4>tr.me hylf«nr^.V2- 1 ^^^^^^^^^^ 1. '^arbonyldiimidazole: ^2^ 

Z^^eMr^K^-^!-^^^^^^^^ add: diethyl 

dimethyl-3^iydro)(ypynd-4^ne: 2 a'-dipy ridyl: l .2-cyclohexanedlone 

dithiocarbamic acid: ^^^^^'';^^!''lt^ Vpheny.-2-pyridyl).5- 
dioxime: 3-hydroxy-2-methyl-4-pyron9, 2.3* J2 pyndyi)^ 3-dihydroxypyridine: 2.2'-biquinoline: 

pl1eny|.1,2.4-triazine;5-hydroxy-^(hyd^oxymethyO^-W^ 4.5-dihydroxy-l .3- 

W'-bipyrazine: 3-(2-pyridyl)-5.6-d.phenyM 2 4-tn^ne M^ime^^ . J^„j;.5.(hydroxymethylV2- 

bizen'^disuKonic acid: P^-V' .^-PV^f, ^^^^^^^^^ 2.3.5.8- 

methyl^yridlne<arboxyl.c ^^'f.;, ^'^^'^JJ^^^^^^^ 2.2'-pyridH: 2.(2-pyTidyl>. 

tetrakis-(2 -pyridyD-pyrazme: 2>bu^^5^^^^^^^^^^^ 3.<4.pheny|.2-pyridyl).5.6. 

and 2.3.bis(2-pyridyl)pyfaane: and . ^ . 

(b) a sate and effective amount of a topical earner. 

. --J ^h.r.rtari2ad in that ft additionally comprises a safe and photoprotec- . 
5. The composition of aaims 1-4 characten»d "^^^^^ ^ u, 20% of a sunscreening agent 
tively effective amount of a ^""^^^^^."'"i^^ s-hydroxy-A-methoxyben- 
selected from 2-ethylhexyl p-methoxyannarnrte. JJ™52Sil)">ethyl^^^ acid ester of 

rophenone. octyldimethyl P-^'^^J^""!'^,^^^^^^ iter of 44,ydroxydibenzoyl- 

2.4KJlhydroxybenzophenone. the N.N-<lH2;«2^he^l)-^a^^^^ 4-hydroxydibenzoylmethane. the 4.N.N- 

(2.ethylhexyl)methylaminobe«zoK: acKl e^erof 2^^^^^^^ ^ N-N-d.-<2-ethyi- 

ethylhexyl)methylaminobenzoic add /^g/^^;^^^ the N.NHji.{2.ethylhexyl)- 

j,exyi).4-amlnobenzolc acid ^^J^J^^^^^^^ST^ «^ fixtures mereof. 
4-aminobenzoic acid ester of ^(^■*'''f'=^^^^r^^ additionaBv comprises a safe and photoprotec- 
6. The composition of Claims 1-5 '^'^"f '""J *f^^n6.1% tS 10% of an anti-inflammatory 
tlvely effective amount of an ^-^^^'T^^.'f^Tm^^ acid, mefenamic acid, meclofenamic 

chelating agent is applied to the skin. reduction in sWn wrinlcle grade in the in 

9. The use of a chelating agent which ^^^^fl^J^^^^^^ ,or inhibiting the deleterious 
vivo mouse skin wrinkling test, for the '^^^^J^l^^ZZl the skin such that preferably 

phenaJtoirXri^-n^: 2.S^^^ U'l 

cart^onyidiimidazoie: ^--^Jf 2 otS gT^^^^^ 2.2'-bipyrazine: 3- 

dimethyl-2.2'.dipyridyl: 2.2 .b.qu.noiine: frJ-PyrK^y' ^^^^^^ 3.(4.pheny|.2-pyridyl)- 

(2.pyridyl)S.6-diphenyl-lA4-tria2.ne; ^-^^^^^f^^^^^^^ add; 2.4.5- 
5.Sphenyl-1.2.4.trlazlne: 2.3.5,6-tetratas-(2 -pyndyimra«^^^^ 
« trihydroxypyrlmidine: phenyl j^yr^^^ ^ 5.7H«chUxo*hydrox- 
(2H)-pyrida2inone; 2.4-pter.dinediol. 2.2 dipyiioyi. y 
yquinoline: and analogs, homokjgs and isomers ther«>f. 



) 



3S 
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'^''T^'S^^^TsZlZ'^L hydroxamate or aromatic hydroxy acid selected from W^iJyJ'^- 
Lv ^rdro^methyl)-2HT,ethyl-4-pyridlne<arboxylic acid; ethylenediamlr»-N.IM-bl»- 

analogs, homologs and isomers thereof. 

pyndine. W-pyn«i. ^Xrh«n»-i 9 4.iria2ine- N.ber«oyl-N'phenyl^ydroxylamir>e. 3.amlno-5.Wimethyl- 
3.(4^,her,y|.2-pyT.dyl)-S^^1^^^^^^^^ 

1.2,4-tria2ine; 2,6-pyndinedlcartxw»c •fJJ'^-'T^^^ dl-2-pyridyll<etone: and ^ 

.0 benrenediol: preferably selected from ^^'^'''^^^^''S^T^ for inhlbiUng the 

.ethoxycir-namate f^^JJ^J';^^;^^^^^ esS of a^dlhydroxybenzophenone^ 

amitiobenzoic acid, the 4.N.hl- 2-ethyH«^^^ 4-hydroxydiben2oylme1har>e. the 4.N.N-<2-ethyl- 

the N.N^i-(2^thyJ«xylH-am|noben2« aod XTylmethane. the 4.N.N.<2^thy(hexyl). 

ao hexyl)methylaminoben«.c «ad ^'^^ ^1°^^^ the 4^W2^thylhexyl)- 

methylaminobenzoic aod ester 2-hyd^ +-(2 n^^^^^ N.N<IH2-ethylhexylH- 

agent is applied to the sidn. 



36 



® 



Huropalsches Patentamt 
European Patent Office 
Office europ^en des br vets 



© Publication number: 



0 313 305 

A3 



® 



EUROPEAN PATENT APPLICATION 





Application number: 88309741.2 

■ 


® Intel.*: A61K 7/40 , A61K 7/42 




Date of filing: 18.10.88 




® 


Priority: 22.10.87 US 112576 


® Applicant: THE PROCTER & GAMBt^E 




04.10.88 US 251910 


COMPANY 


® 




One Procter & Gamble Plaza 


Date of publication of appticaticn: 


Cincinnati Ohio 45202(US) 




26.04.89 Bulletin 89/17 






@ Inventor: Bissett, Donald Lynn 


uesiynaieu uoniracunQ oiates: 


3925 Dust Commander Drive 




AT BE CH DE PR GB IT LI LU NL SE 


Hamilton Ohio 45011 (US) 


® 




Inventor Bush, Rodney Dean 


Date of deferred publication of the search report 


1778 Clayburn Circle 




07.02.90 Bulletin 90/06 


ancinnati Ohio 45240(US) 






Inventor: Ohatterjee, Ranjit ' 






5907 Giimore Drive 






Pairfield Ohio 4501 4(US) 






0 Representative: Brooks, Maxim Courtney et al 






Procter & Gamble (NTC) Umited Whitley 






Road Longbenton 






Newcastle-upon-Tyne NE12 9TS{GB) 



0 Photoprotection compositions comprising chelating agents. 

® The present Invention involves pholoprotectfve 
compositions which are useful for topicai application 
to prevent danr\age to skin caused by acute or 
chronic exposure to ultraviolet light comprising 
chelating agents. Also involved are compositions 
comprising chelating agents together witii anti*ln- 
flammatory agents, sunscreening agents, and/or 
radical scavenging agents. Methods for using such 
2 compositions to prevent damage to skin caused by 
acute or chronic exposure to ultraviolet light are also 

|£> involved. 

O 

CO 

« 



a. 

ui 



Xerox Copy Contra 



J 



European Pa.en, PARTIAL EUROPEAN SEARCH REPORT 

Which under Rule 45 of the European Patent Convention 
0^^^^ shall be considered, for the purposes of subsequent 

proceedings, as the European search report 



AopitcattOA numeef 



EP 88 30 9741 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, whera appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPtJCATlON (Int. C\.*) 


X 


DE-A-2 517 216 (HENKEL & CIE GmbH) 

* Page 1, paragraphs 1-3; page 3, 
line 23; page A, lines 17-25; 
page 11, last example * 


1-5,8- 
12 


A 61 K 7/40 
A 61 K 7/42 


X 


GB-A- 901 648 (CIBA LTD) 

* Page 1, lines 9-29; page 3, lines 
17-30; page 4, lines 30-34; page 
5. comoound 9s examples 7-11 * 


1-4,8- 
11 




Y 


FR-A-2 596 986 (SEDERMA S.A.) 
* Whole document * 


1-12 






BIOCHIMICA ET BIOPHYSICA ACTA, vol. 
847, 1985, (Gil), pages 82-89; 
Elsevier Sc. Publ. BV, Amsterdam, 
NL 

A.C. DE MELLO FILHO et al . : "Pro- 
tection of mammalian cells by opheit 
anthroline from lethal and DNA- 
damaging effects produced by active 










TECHMCM. FIELDS 
SEARCHED (Ml. a«) 






A 61 K 


INCOMPLETE SEARCH 


./. 






Tht S«arch Oivltion considers that lh« pr«sent ^^'<>^»*\f>*^*^*^}S;^"J?^ISLM^fS^^^ 

the provisions of the European Patent Conveniton to such tn w»"«J^" *** ""^ 

out a meemngfui search foto the state ol the art on the basia ol someo* ih« claim*. 

aalma searched completely: - <% q 

aaims searched incompietety: 1 - 3 , 8 | 9 

Qaims not searched: 

Reason for the Umitatlon of the searcf): 

The agents are not sufficiently defined by 
physical parameters and can not be defined 
by biological parameters. "Analogs, homologs 
and isomers thereof" is an insufficient defi- 
nition. 




- Place of search 
THE HAGUE 


Date of completion of the searcD 

05-10-1989 


Examiner 

MUELLNERS 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
0 : non-written disclosure 
P : intermediate document . 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on. or 

after the filing date 
D : document cited in the application 
L : document cited lor other reaaont 

&^rmember of the same patent family, corresponding 
document 



J 



European Patent 
Oftice 



CLAIMS INCURRING FEES 



Th« prtsant Europein pttam ippiicatten comprtatd aftha Hma o* Ifflng more than tan etaima. 

All daima faas hava bean paid wllhin the praacrf bad tima Umn. Tha praaani guropaan saarch rapoit has t 



□ 
□ 



orawn up for all ctalma. 

Only part of tha dalma faaa hava ba«i paid within tha prascnbad ttma thnH. Tha praaant Eurepoan aaarch 
rapoft haa baan drawn up tor tha first tan daima and lor thoaa ciaima for which claims faaa hava baan paM. 

namatydalfiis: 

No dalma f«ea hava baan paid within tha praacrtbad tIma limit Tha praaant Europaan aaarch raport has baan 
drawn up ipr tht flnt tan dalma. 



X I LACK OF UNITY OF INVENTION 



Tha Saarch Oivisjon considara that tha praaant EuropMh paiam appilGStion doaa not comply with tha raqtilramant o* uwir d 
I invantien and raiataa to aavarai invantlena or groupa of Invanttofia. 

I namely: 



See page - B - 



□ 



AH hirthar saarch faaa have bean paid witWn the fixed time Bmlt The preaent European aearch report has 
been drawn up for ail dalma. 

r-| Only part of the hirther seardi faea have been paid within the fbied »me limit The preaem Eurepeah search 
^ report has baen drawn up for thoaa par« of the Europeen petenl appllcatlen whidi relate to the InventlohS Hi 
raspAct of which saarch faas have been paid. 

namely f^iaima; X** 12 partially (subjects 1.2,4-7) 
n • Nona of the further search feee hea been paW within the fixed time limit The preaant European search report 
^ has bei»n drawn up for thoae paru of the European patent appllcailon whteft relate to the invention first 
mentioned In tha cidma. 



namely ciaima: 



J) 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT gp 3g 30 9741 

- 2 - 



DOCUMENTS CONSIDERED TO BE RELEVANT 




CLASSIF»CAT»0N0FTM6 1 
APPUiCATlON (Int.O.*) 1 


Category 


CiUiion of document with indtcation. where eppropriate. ol retevent 
pesisgss 


Retevent - 
to etetm 






oxygen species" 








* Page 82, abstracts pages 82-83: ] 
"Introduction"; page 85, left-hand 3 

■ iitfiT* rsa T"afTTaT^h 5 • Tidht^liand 

colunui, line 12 * 


.-4,8- 

.1 




Y 


CHEMICAL ABSTRACTS, vol. 81, no. 14, 
October 7, 1974, page 532, ref.no. 
853 82w; Columbus, Ohio, US 
V. RATTANAPHANI et al. : "Coordina- 
tion behavior of various 2-pyridyl 
ketones, v. Interaction of di( 2-py- 
ridyl) ketone with salts of cobalt, 
nickel, and iron" 
& INORG. CHIM. ACTA, 1974, 9(3), 
239-44 










TECHNICAL FIELDS 1 
SEARCHED Om a.«) | 










* Abstract * 


1-4,8- 
11 




Y,D 


US-A-4 144 325 (W.F. VOYT) 

* Column 3, lines 41-68; column 6, 
line 65 - column 7, line 12; 
column 8, lines 30-45; claims 1, 
5,11,15,20. * 


• 

5,7,12 




Y 


PATENT ABSTRACTS OF JAPAN, vol.. 9, 
no. 21 (C-263)(1744)., January 29, 
1985 

& JP-A-59 170 Oil (POLA KASEI KOGYO 
K.K.) 26-09-1984 















* Abstract * 


6 




A,D 


JOURNAL OF BIOLOGICAL CHEMISTRY, 
vol. 261, no. 22, Augusr d, l^oo, 
pages 10282-10289; Am. Soc. of BioL 
Chem. , Baltimore, US 
J.M. BRAUGHLER et al.: "The involve 
ment of iron in lipid peroxidation" 

* Page 10282, abstract; pages 10287- 
10289: "Discus.iion" * 


- 1-12 




A 


CHEMICAL ABSTRACTS,' vol. 66, no. 24 
June 12, 1967, page .10367, ref.no. 
111140e; Columbus, Ohio, US 

• / . • 


r 


1 



EPO Form 1905.3 0ft.7t 



J) 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT gp 



88 30 9741 
- 3 - 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of oocumeni witn <ndication, whert •ppropnalt. el rtievant 
passage 



Relevant 
to ctaim 



D, BURBRIDGE et al. : "Di-2-pyri- 
dylamine complexes qf iron (II)" 
J. CHEM. sec. A", 1967, (4), 694-7 

Abstract * 1-4 



CHEMICAL ABSTRACTS, vol. 82, no, 8, 
February 24, 1975, page 331, ref.no 
48103f; Columbus, Ohio, US; 
P.J. GUERNEY et al.: "Temperature 
dependence of the * formation of tris- 
(2,3 -bis ( 2-pyr idyl ) pyraz ine ) iron 
(II)" 

& AUST. J. CHEM., 1974, 27(12), 
2671-5 

Abstract * 



1-4 



US-A-4 282 216 (D.T. ROVEE) 

* Column 2, lines 20-45,63-68; 

colxomn 3, lines 4-19; column 4, 

lines 39-45 * 
& US-A-4 185 100 (Cat. D) 



SOAP, COSMETICS, CHEMICAL SPECIAL- 
TIES, vol. 48, no. 8, August 1972, 
pages 40,42; MacNair-Dorland Co., 
New York, US 

H. GOLDSCHMIEDT: "Vitamin E in cos- 
metics" 



* Page 42: "Conclusion" 



CHEMICAL ABSTRACTS, vol. 94, no. 26 
June 29, 1981, page 365, ref.no. 
214279n; Columbus, Ohio, US 
Y. SASAKI": "Synergistic extraction 
and spectrophotometric determination 
of iron (II) with alpha-fur ildioxime 
and butylaraine" 

& BUNSEKI KAGAKU, 1981, 30(1), 35-9 
* Abstract * 



GB-A- 986 368 (ARGUS CHEMICAL CORP, 

* Page 1, lines 25-34, line 42 
page 2, line 18; page 3, lines 



1-4,8- 
11 



1-5,8^ 
12 



CLASSIFICATION OF THE 
APPUCATION (Int. 0.«) 



TECMNtCAtFlEtOS 
SEARCMCOltm Cl.«) 



CPOFormUOSJ 0t.7l 



./. 



J) 



^urooeso Patent Apot>csi«on num^w 

lull P ARTIAL EUROPEAN SEARCH REPORT Ep 88 30 9741 



'Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



A... 



Citation of documtni wnn tnoicanon. whtre aoprooriata. of raievam 
passages 



1-22 * 

FR-A-2 618 072 (L'OREAL) 

* Page 1, paragraph 1; page 3, para- 1-4, 6, 
graph 4 - page 5,. paragraph 2; 8-11 
page 9, paragraphs 1-4; claims 1, 

. 3,11,12 * 

FR-A-2 267 758 (HOFFMANN-LA ROCHE) 

* Page 1, lines 1-20; page 2, lines 1-5,8- 
28-33; page 4, line 3 - page 5, 12 
line 13; claims 1,8 * 

DE-A-3 140 954 (HOECHST AG) 

* Claims; page 9, line 31 - page 10; 1-4, 6, 
line 4 * 8-11 



BIOCHIMICA ET BIOPHYSICA ACTA, vol. 
802, no, 3, 1984, pages 477-489; 
Elsevier Sc. Piibl. BV, Amsterdam, 
NL 

P, PONKA et al.: "The effect of 
various chelating agents on the 
mobilization of iron from reticulo- 
cytes in the presence and absence 
of pyridoxal isonicotinoyl hydra- 
zone" 



Refevani 
to Claim 



* Page 477-478: 
tables 1-3 * 



"Introduction" , 



CHEMICAL ABSTRACTS, vol. 100, no. 18, 
April 30, 1984, page 352, ref.no. 
144837 j; Columbus, Ohio, US 
& JP-A-59 10 506 (LION CORP.) 
20-01-1984 

* Abstract * 
& PATENT ABSTRACTS OF JAPAN, vol. 8, 
(C-220), page 93, April 27, 1984 



CHEMICAL ABSTRACTS, vol- 101, no. 4, 
July 23, 1984, page 279, ref.no. 
28101m; Columbus, Ohio, US 
& JP-A-59 25 897 (LION CORP.) 
09-02-1984 



1-4,8- 
11 



1-4,7 



CLASSIFICATION OP TN8 
APPtlCATlON (im. CI.A) 



TECHNICAL f iCLOS 
SCAACMCOdnl Cl.4| 



CPO Form 1505 J Of. 79 



I7cr' PARTIAL EUROPEAN SEARCH REPORT 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Catcybry 


Citation ol document wntn mdieation, where approDriate. of retevent 
passages 


to Claim 




* Abstract * 


1-5 


A 


CHEMICAL ABSTRACTS, vol. 100, no. 18, 
April 30, 1984, pages 351-352, ref. 
no. 144833e; Columbus, Ohio, US 
& JP-A-58 222 007 (LION CORP.) 
23-12-1983 






** Abstract * 


1-4 


A 


CHEMICAL ABSTRACTS, vol. 100, no. 19, 
May 7, 1984, page 197, ref.no. 
152600s; Columbus,- Ohio, US 
E. GRAF et al.: "Iron-catalyzed 
hydroxyl radical formation. Strin- 
gent requirement for free iron 
coordination site" 

J. BIOL. CHEM. 1984, 259(6), 3620-4 






* Abstract * 


1-4 


A 


US-A-4 528 196 (C.G. PITT) 






* Claims * 


1-4 


A 


INORGANIC CHEMISTRY, vol. 22, 1983, 
pages 2630-2634; Am. Chem. Soc, 
Easton, US 

M.G. PATCH et al.: "Evaluation of 
iron (III) N,N'-ethylenebis( (O-hy- 
droxyphenyDglycinate) as a model 
cor line xron omaxng siue m uxie 
transferrins" 






* Page 2630, left-hand column, 
paragraphes 1-4 * 


1-4 


E 


EP-A-0 308 543 (SANSHO SEIYAKU CO.) 






'* Whole document * 


1-5,7- 
12 


E 


EP-A-0 308 919 (SANSHO SEIYAKU CO.) 






* Page 1, lines 15-22,48-53; page 
11, line 1 - page 12,- lin:e 10 * 


1-4,7- 
11 




• / . . • • 





Aoot'Cahon number 

EP 88 30 9741 
■ 5 - 

COSSlFtCATlON 0^ THE 
APPLICATION m. 0.«) 



TECMNlCAt FIELDS 
SEAACHCOOm Cl.«) 



EPO Fermi 50$.a 0t.7l 



J) 



European Patent 
Ofiice 



PARTIAL EUROPEAN SEARCH REPORT 



EP 88 30 9741 
- 6 - 



DOCUMENTS CONSIDERED TO BE RELEVANT 


CLASSIFICATION or THE 
APPUC*TION(lnt.Cl.<) 


•Jaiegory 


Citation ol ooeumcni wtm indication, whtre tppfopnaie. ot relevant 
patssges 


Relevant 


to Claim 




X 


CHEMICAL ABSTRACTS, vol. 107, no. 20/ 
November 16, 1987, page 478, ref.no. 
183346n; Columbus,* Ohio, US 
& JP-A-62 108 804 (POLA CHEM, IND. 
INC.) 20-05-1987 








* Abstract * 


L-5,8- 
L2 




X 


CHEMICAL ABSTRACTS, vol. 106, no. 8, 
February 29, 1987; page 354, ref.no. 
55628y; Columbus, Ohio, US 
& JP-A-61 197 506 (YAKURIGAKU CHUO 
KENKYUSHO* K.K,) 01-09-1986 

* Abstract * 








1-4,8- 


TICMNICAt FIELDS 
SEAHCMtOOm CI") 


X 


CHEMICAL ABSTRACTS, vol. 94, no. 16, 
April 20, 1981, page i/u, rez.no* 
127152X; Columbus, Ohio, US 
& JP-A-80 157 509 (SANSHO SEIYAKU 
rn r»m\ nft-1 2-1^80 

* Abstract * 


11 

• 

1-4,8- 
11 




X 


CHEMICAL ABSTRACTS, vol. 88, no. 22, 
May 29, 1978, page 371, ref.no. 
158291X; Columbus, Ohio, US 
& JP-A-78 03 538 (SANSHO SEIYAKU CO. 








TTnl 13-01-1978 








* Abstract * 


1-4,8- 
11 




X 


CHEMICAL ABSTRACTS, vol. 88, no. 20, 
May 15, 1978, page 324, ref.no. 
141505X; Columbus, Ohio, US 
& JP-A-78 06 432 (SANSHO SEIYAKU CO. 
LTD) 20-01-1978 

* Abstract * 


1-4,8- 
11 




Y 


BIOCHIMICA ET BIOPHYSICA ACTA, vol. 
882, no. 2, 1986, pages 267-270; 
Elsevier Sc. Publ. BV, Amsterdam, 

./ 







EPOForm150S.3 06.71 



J 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 



EP 88 30 9741 
. - 7 - 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of aocument wnn indication. wh«r« appropnate. of relevant 
passages 



G.J- KONTOGHIORGHES: "Iron mobilisa^ 
tion from lactof errin by chelators 
at physiological pH" 

* Page 267, left-hand colujnn, line 
1 - right-hand column, paragraph 
1; page 269, table I * 

EP-A-0 265 400 (FERRING AB) 

* Claims 1,3 * 



JOURNAL OF FREE RADICALS IN BIOLOGY 
& MEDICINE, vol. 1, no. 4, 1985, 
pages 273-280; Pergamon Press Ltd, 
us 

W.H. BETTS et al.: "In vitro anti- 
oxidant properties of potential bio- 
transformation products of salicy- 
late, sulphasalazine and amidopyri- 
ne" 

* Page 273, abstract; page 277, 
table 2 * 



ARCHIVES OF BIOCHEMISTRY AND BIO- 
PHYSICS, vol. 138, no. 1, 1970, 
pages 73-86; Academic Press, New 
York, US 

Y. HATEFI et al.: "Lipid oxidation 
in biological membranes. I. Lipid 
oxidation in submitochondrial parti- 
cles and microsomes induced by chao- 
tropic agents" 

* Page 73 - page 74, left-hand 
colximn, paragraph 1; page 81, 
left-hand coltimn, last paragraph - 
page 82, right-hand column, para- 
graph 1 * 



CHEMICAL ABSTRACTS, vol. 90, no. 23, 
June 4, 1979, page 226, ref.no. 
18:j.939q; Coliimbus, Ohio, US 
W. BORS et al.: "Pulse-radiolytic 
investigations of catechols and 
catecholamines. II. Reactions of 
tiron with oxygen radical species" 
& BI-OCHIM. BIOPHYS. ACTA, 1979, 



Aeiavant 

to Claim 



1-4,8- 
11 



1-4,8- 
11 



1-4,8- 
11 



1-4,7- 
11 



CLASSIFICATION OF TM6 
APPLICATION (Int. Cl.«| 



TCCMNICAL FICLOS 
SEAnCHEOllni CI* I 



EPO Ferm 1S0S.3 M.7I 



J) 



European Patent ^ . ^ . Aopi.c»i»o« numotr 

Otfice PARTIAL EUROPEAN SEARCH REPORT Ep 88 30 9741 

- 8 - 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citauen of oocumtni witn indication. wh«rc aopreprnte. of rtievant 
passages 



582(3), 537-42 
* Abstract * 



PATENT ABSTRACTS OF JAPAN, vol. 7, 
no. 213 (C-187) (1358) , September 20, 
1983 

& JP-A-58 113 115 (SANSHIYOU SEIYAKlJ 
K.K.) 05-07-1983 

* Abstract * 



Aeievant 
to ciAtm 



1-4,8- 
11 



1-4,8- 
11 



JOURNAL OF MEDICINAL AND PHARMACEU- 
TICAL CHEMISTRY, vol. 5, no. 4, 
July 23, 1962, pages 846-852; Am. 
Chem. See, Easton, US 
W.O. FGYE et al.: "Antiradiation 
compounds. II. Dithlocarb£unates" 

* Page 846, lines 1-11; page 847, 
paragraph 2 * 



1-4,8- 

11 



CLASSJFICATION Of TmE 
APPLICATION (Int. O.*) 



TCCHNtCAL FICLPS 
SCAACHEOflnl 0.«| 



EPO Form 150S.3 01.7a 



Jl 



European Patent 
Office 



EP 88 30 9741 
-B- 



LACK OF UNITY OF INVENTION 



The Search Division considers mat tne present European paient appticatlen tf oes not comply with trie requlrefflsnt of unity of 

invention and relates to several Inventions or groups of Inventions, 

namely: 



Photoprotective composition containing a chelating 
agent selected from the aromatic amines or hydroxy 
aromatic amines listed in a subparagraph a) of claim 3 
and the use of these agents for the manufacture of 
a photoprotective composition for the skin. 

2. Claims 1-12 (partially): 

Photoprotective composition containing a chelating 
agent selected from the carbonyls or oximates listed 
in subparagraph b) of claim 3 

and the use of these agents for the manufacture of 
a photoprotective composition for the skin. 

3. Claims 1-12 (partially): 

Photoprotective composition containing a chelating 
agent selected from the amines listed in subpara- 
graph c) of claim 3 * 

and the use of these agents for the manufacture of 
a photoprotective composition for the skin. 

4. Claims 1-12 (partially): 

Photoprotective composition containing a chelating 
agent selected from the carboxylates , hydroxy acids, 
hydroxamates or aromatic hydroxy acids listed in 
subparagraph d) of claim 3 

and the use of these agents for the manufacture of 
a photoprotective composition for the skin. 

5. Claims 1-12 (partially): 

Photoprotective composition containing a chelating 
agent selected f rom the alko x-i^^Ag^ AnnlatLes or keto- 
enolates listed in subparagraph e) of claim 3 
and the use of these agents for the manufacture of 
a photoprotective composition for the skin. 

6. Claims 1-12 (partially): 

Photoprotective composition containing a chelating 
agent selected from the phenoxides or catecholates 
listed in svibparagraph f ) of claim 3 
and the use of these agents for the manufacture of 
a photoprotective composition for the skin. 
7 Claims 1-12 (partially): 

Photoprotective composition containing a chelating 
agent selected from the mercaptides listed 
in subparagraph g) of claim 3 

and the use of tbese aqents for the manufacture of 
.a photoprotective composition for the skin. 



1. 



Claims . 1-12 (partially) : 



